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CONTRACTUAL GUARANTEE 


The equipment, including all parts and spare parts, except vacuum 
tubes, storage batteries, rubber and material normally consumed in 
operation, is guaranteed for a period of TWO YEARS with the under- 
standing that, as a condition of this contract, all items found to be 
defective as to design, material workmanship or manufacture will be 
replaced without delay and at no expense to the Government; provided 
that such guarantee and agreement will not obligate the contractor 
to make replacement of defective material unless the failure, exclusive 
of normal expected shelf life deterioration, occurs within a period of 
TWO YEARS from the date of delivery of the equipment to and accept- 
ance by the Government and provided further, that if any part or parts 
(except vacuum tubes) fail or are found defective to the extent of ten 
per cent (10%) or more of the total number of similar units furnished 


under the contract (exclusive of spares), such part or parts, whether 


supplied in the equipment or as spares, will be conclusively presumed 
to be of defective design, and as a condition of contract subject to one 
hundred per cent (100%) replacement by suitable redesigned units. 


Failure due to poor workmanship while not necessarily indicating 
poor design, will be considered in the same category as failure due to 
poor design. Redesigned replacements which will assure proper opera- 
tion of the equipment will be supplied promptly, transportation paid, 
to the Naval activity using such equipment upon receipt of proper 
notice and without cost to the Government. 


All such defective articles will be subject to ultimate return to 
the contractor. In view of the fact that normal activities of the Naval 
Service may result in the use of the equipment in such remote portions 
of the world or under such conditions as to preclude the return of a 
defective item or unit prior to replacement without jeopardizing the 
integrity of Naval communications, the exigencies of the Service, there- 
fore, may necessitate expeditious repair of such item or unit in order 
to prevent extended interruption of communications. In such cases 
the return of a defective item or unit for examination by the contractor 
prior to replacement will not be required. The report of a responsible 
authority, including details of the conditions surrounding the failure 
will be acceptable for effective adjustment under the provisions of this 
contractual guarantee. 


The above period of TWO YEARS will not include any portion of 
the time that the equipment fails to give satisfactory performance due 
to defective items and the necessity for replacement thereof. All re- 
pen plage parts will be guaranteed to give TWO YEARS of satisfactory 
service. 


: Storage batteries, rubber and material normally consumed during 
operation shall be warranted good and free from defects. 


The design of this equipment will be such that the vacuum tubes 
will operate within their published limits and in such a manner that 
a tube life of 2000 hours may be expected. Vacuum tubes of the 50 
watt envelope size and larger will be guaranteed for 500 hours of service 
life, in accordance with the provisions of specification RE-13A-600B. 
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REPORT OF FAILURE 


Report of failure of any part of this equipment, during its service 
life, shall be made to the Bureau of Ships in accordance with current 
instructions. The report shall cover all details of the failure and give 
the date of installation of the equipment. For procedure in reporting 
failures see Chapter 67 of the ‘‘Bureau of Ships Manual’’ or superseding 
instructions. 


Blank spaces in this book shall be filled in at time of installation. 
Operating personnel shall also mark the ‘‘date placed in service’ on the 
date plate located below the model nameplate on the equipment, using 
suitable methods and care to avoid damaging the equipment. 


Contract No. NOs-65690—Date of Contract March 16, 1939. 
Contract No. NOs-72056—Date of Contract February 26, 1940. 


Serial Number of Equipment: 


Date of Acceptance by the Navy, Month 
Date of Delivery to Contract Destination, Month...Day.... 


Date of Completion of Installation, Month 
Date Placed in Service, Month 


REPLACEMENT MATERIAL 


All requests or requisitions for replacement materials should in- 
clude complete descriptive data covering the part desired in the follow- 
ing form: 


1. 
2. 


3 


4, 


Name of part desired. 
Federal Stock number (if assigned). 


Navy Type number (if assigned) (including prefix and suffix as 
applicable). 


Commercial designation. 


5. Model designation (including suffix) of equipment in which used. 


6. Navy Type designation (including prefix and suffix where ap- 


plicable) of major unit in which used. 


. Contract, purchase order, requisition, etc., under which the 


equipment was procured. 


. Circuit symbol designation of part. 


9. (a) Navy drawing and/or specification number. (Include part 


or group number). 
(b) Manufacturer’s drawing or specification’s number. (In- 
clude part or group number). 


. Rating or other descriptive data. 
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WARNING! 


The attention of officers and operating personnel is directed to 
Chapter 67 of the Bureau of Ships Manual or superseding instructions 
on the subject of Radio-Safety precautions to be observed. 


While ‘every practicable safety precaution has been incorporated in 
this equipment, the following rules must be strictly observed: 


KEEP AWAY FROM LIVE CIRCUITS. Operating personnel must 
at all times observe all safety regulations. Do not change tubes or make 
adjustments inside equipment with high voltage supply on. Under 
certain conditions dangerous potentials may exist in circuits with 
power controls in the off position due to charges retained by capacitors. 
To avoid casualties always remove power and discharge and ground 
circuits prior to touching them. 

DON’T SERVICE OR ADJUST ALONE. Under no circumstances 
should any person reach within or enter the enclosure for the purpose 
of servicing or adjusting the equipment without the immediate presence 
or assistance of another person capable of rendering aid. 


DON’T TAMPER WITH INTERLOCKS. Do not depend on door 
switches or interlocks for protection but always shut. down motor- 
generators or other power equipment. Under no circumstances should 
any access gate, door or safety interlock switch be removed, short cir- 
cuited, or tampered with in any way, by other than authorized main- 
tenance personnel, nor should reliance be placed upon the interlock 
switches for removing voltages from the equipment, 


RESUSCITATION 


AN APPROVED POSTER ILLUSTRATING THE RULES FOR RE- 
SUSCITATION BY THE PRONE PRESSURE METHOD SHALL BE 
PROMINENTLY DISPLAYED IN EACH RADIO, RADAR OR SONAR 
ENCLOSURE. POSTERS MAY BE OBTAINED UPON REQUEST TO 
THE BUREAU OF MEDICINE AND SURGERY. 
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. NAVY MODEL. TBW-TBW-! 
TRANSMITTER 


NAVY MODEL RBM SERIES 
RECEIVER 


Figure 1-1—Model TBW, TBW-1 Portable Radio Transmitting Equipment Set Up in Field For Operation 
with a Navy Model RBM Series Receiver. (Photo C-5598) 


1-0 RESTRICTED 


ao, 


C 


eS 


RESTRICTED 


Section I 
Paragraphs 1-2 


I. GENERAL DESCRIPTION 


1. INTENT OF DESIGN. 


a. The Models TBW and TBW-1 Portable Radio 
Transmitting Equipments are suitable for use in 
establishing a complete advance base radio trans- 
mitting station when used in conjunction with suit- 
able receiving equipment such as the Model RBM 
series. 

b. Satisfactory communication can be provided | 


for preliminary calling, and without causing inter- 
ference to communication on other channels, when 
functioning with the specified antennas over the 
following frequency bands: 


Type of Emission 


CW and MCW Telegraph 
and Telephone 


Unit Frequency 


Intermediate Fre- 350- 
quency Transmitter 1000 kes. 


between similar equipments or other units of the High Frequency 3000- CW and MCW Telegraph 
Naval Communication system without the necessity Transmitter 18100 kcs. and Telephone 
2. GENERAL DATA. 
a. WEIGHTS AND DIMENSIONS OF UNITS 
Navy Height Width Depth Weight 
Unit Type No. Inches Inches Inches Pounds 
LE. Transmitter Unit... 0000. 0000s CAY-52119.......... Baw acediess hy ee 17M... eee ..56.5 
HLF. Transmitter Unit... 0000 c cue CAY-52120.,......065 C7 ee 133g. eheese ict LING ccxte twos 86.5 
Rectifier Unit. ccc ccceccecveeveeees CAY-20084.......... ... re TOG ince Sees 1714.......... 69.5 
Antenna and Bae docs a cieis ee tiuet ewes eae GON iii tee 12 diam. ciectee soonest 50 
Counterpoise Bag #225. iiesaks etic selaw nouns 60 e508 9 SS alas 12 diam... .... cece ccc enna 42 
*Microphone .. ccc cece cerececcees CTE-51004A 
*Telegraph Key........c.esceeeees CJB-26001B 7 
Accessories, iN CANVAS CASE,.. 2.6 cee cee cee cc e cece encntees 28s icainiee Gh has 18 diate csi do esies ehee tees 72.5 
consisting of antenna 
guying wires, plates, 
halyards, etc; transmit- 
ter table supports and 
canvas Cover; and tool 
kit. ; 
Mobile Spare Parts Box..........++ CAY-10034......0006 12°24 bescaises oy ae 13s i eet. 50.5 
containing spare parts, 
soldering iron and in- 
terconnecting cables. 
One of the following power supplies is furnished; 
Motor Generator. ...cccccvcevccces CDO-21652.......005 1414....... 0 BQ. ce eee ee 207% wceveceee 296 
with controller; 115/230 v, 
25 cycle. 
Motor Generator. os. cceceeccnccees CDO-21648.......... 1414.......... 3214... ee 20% .....eeee 296 
with controller; 115/230 v, ; 
60 cycle. 
Gasoline Engine....-..ccseeseeees CDO-73004.......... sy ea 2614... eae 211 potas 168 
Generator 
with gas and oil cans. 
*Mounted in Rectifier. 
4. SHIPPING WEIGHTS AND DIMENSIONS. 
Size Weight Cubic 
Unit Inches Pounds Feet 
LF, Transmitter, H.F. Transmitter and Rectifier Unit..... 59x 43x 27.......... Pe. 5 > Pe ee ory 39.64 
Motor-Generator and Magnetic Controller.............. 41 xX 27X20... cc eee e nee 39S i weincwercvnsee 12.84 
Gasoline-Engine Generator. ....... ccc eee e cece eter eens 31x23x19..........6.., 230 eo rkedcle bales . 7.84 
Antenna and Counterpoise..... 2... cece cece e cence 65x25 x12..........000e 1 ee a ee 11.29 
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6. SHIPPING WEIGHTS AND DIMENSIONS—Continued 


Size Weight Cubic 
Unit Inches Pounds Feet 
ACCESSOFIES ¥.5:0 5665 He Ried dete 6 Salen. oue 8 Pee 8 aa 27 RAD 19. eerie LLG iste ees 5.60 
Gas: Can, Oil Cat ire se eese5 ec lec tiha vie ote odes & S10 ere wundss Ges d are oS 26K. 132K D3 ice eeee ks Ceres’ eats ZB wees caiiak states 2.55 
Mobile Spare Parts Box... ....sscesceecenseccceveecnaes 2DRAS KU ccc reeveeeses TA bce shee bs od Ge 3.78 
Transmitter and Rectifier Modulator Tube Complement...22 x 17 x 12..........5 ‘nite BO ee tee ee eg ded 2.60 
c. TUBE COMPLEMENT. . 
Location Number of Tubes Type 
LF. Transmitter Unit : 
Master Oscillator... c:5cccck cb cae eeen te bas deete coun Disiiedie estes Go sheet cael bea ewe tt 801 
Intermediate Amplifier... ......... cc cee cece eee eee Dis ois: sctyavanas dai oe. ase ee ae andrea ea oa waarad aia a eee acne 807 
Power Amplifier... ........ cs ccceee eee eenens ctikeaigs Lees dace tage xe CMe ah aie OOS Le Pete UU ee ES 803 
H.F. Transmitter Unit 
Master Oscillator... 0... . ccc cece eect sees eeeeenas Lesh obs Asoc elon aie tes Se eae catewale seenenty 837 
Intermediate Amplifier... . 0.0... cc cece eee eee ee rees Dpateceeslsgeneratnctns whadiaiionn ou wie ada We Sas _837 
Power Amplifier........c:ccccccceeeeceeeeceetenres Lise tnete te ed eee es Cae ee RS 803 
Rectifier Modulator Unit 
High Voltage. .........ccsececesccceecensceceeeanee Dre Sst okanicvesing Wrevata eoayausea w arerd snaranicete 8 BS dethe SBeclelel ens 1616 
Low: Voltage'scx ciedaccgc eugene eo bees 225s eee ees Die ccsan ete ie eh ia ster d tia alas Bie Bia tds a Toucray otto 5Z3 
Modulators 6c. cecc etl bavia cieiote wre eee eee ed Ades Meg Maacsad techie a stan tii cewes Welamyasios 843 


Note: Dashes before the Type Numbers are used in lieu of manufacturer’s prefixes. 


3. ACTUAL DESIGN. 

a. The transmitter-rectifier assembly consists of 
three units fastened together to operate as a single 
mechanical unit. It includes the necessary electrical 
circuits, tubes, and control apparatus for taking power 
from the 120 volt, 800 cycle, single phase power 
equipment and delivering CW, MCW and VOICE 
modulated radio frequency energy to the antenna. 


6. Each unit consists of an aluminum alloy angle 
frame which encloses and supports the various electri- 
. cal parts of the equipment. The frame of each unit is 
supported by means of eight “Lord” type shock 
mounts; four on the bottom and four of a lighter type 
on the top. These mounts are arranged so that the 
frame may be taken from the case when necessary. 


c. For normal operation, the three units are assem- 
bled together with the INTERMEDIATE FRE- 
‘QUENCY TRANSMITTER on the left, the RECTI- 
FIER MODULATOR UNIT in the center, and the 
HIGH FREQUENCY TRANSMITTER on the right. 
The units should remain in their transportation cases, 
only the covers and caps over the plugs being removed. 
They are held together by two stainless steel rods 
which are passed through projections on the bottom of 
the cases. Three tubular metal legs are provided to ele- 
vate the assembly above the ground at a convenient 
operating level. Attachment brackets and two lengths 
of chain are provided to mount the cover of the High 
Frequency transmitting unit on the flanges of the 
cases to provide an operating table. The brackets are 
attached to the flange and to the cover by means of 
thumb screws. The lengths of chain are attached to 
the outside ends of the cover and to holes higher up 
on the flange. 


d, The INTERMEDIATE FREQUENCY TRANS- 
MITTER and the HIGH FREQUENCY TRANS- 


MITTER are interconnected to the RECTIFIER 
MODULATOR UNIT by means of plugs and cables 
which are inserted in sockets accessible through the 
bottom of the transportation cases. 

e. The antenna system consists of a two wire low 
frequency antenna, a high frequency antenna, and a 
two wire counterpoise. The Component parts are 
packed in suitable transportation cases. It is so de- 
signed that the entire system may be erected in Jess 
than an hour by a crew of six men. Connections for 
the antenna and counterpoise are provided on the 
rear of the transmitter units. 

jf. The Engine Generator Unit consists of a gasoline 
engine and a suitable generator. The gasoline engine 
is suitable for operating the generator under service 
conditions. The generator is so designed that it pro- 
vides sufficient A.C. and D.C. output for the operation 
of the equipment, and is arranged for convenient.and 
safe transportation. 

g. The power equipment for base use to permit 
operation from 60 or 25 cycles, 115 or 230 volts, 
single phase commercial supply, consists of suitable 
motor-generator units. This unit provides all power 
necessary for operation of the transmitters when con- 
nected to the commercial supply and requires an input 
from the supply line of 6.0 Kw. for starting, 2.19 Kw. 
for locked key operation and 1.4 Kw. for open key 
operation. 

h. The following additional equipment (not sup- 
plied or described herein) is necessary for the estab- 
lishment of a complete transmitting and receiving 
installation: 

Receiving equipment. 

Frequency measuring equipment. 

2 pairs of Navy Type 49016 Telephone Headsets 

complete with cords and plugs. 

Storage Batteries. 
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Paragraph 4 


Il. THEORY OF OPERATION 


4. MECHANICAL DETAILS. 


a. TRANSMITTER-RECTIFIER ASSEMBLY. 

The general construction of the transmitter and 
rectifier units employs an aluminum alloy frame which 
is shock-mounted in a transportation case fabricated 
of aluminum -alloy sheet and angle. The general 
appearance of the assembled units is shown on Fig. 
13-3 and Fig. 13-32, Dwg. W-7300364 in Section 
XIII. Referring to these illustrations, the Intermediate 
Frequency Transmitter is contained in the left hand 
case, the Rectifier Modulator Unit in the center case, 
while the High Frequency Transmitter is contained 
in the right-hand case. 


b. INTERMEDIATE FREQUENCY TRANSMIT- 
TER, 


(1) Referring to the I.F. Transmitter, the con- 


‘struction is as follows: The frame of the CAY-52119 
_ Intermediate Frequency Transmitter is made of an 


aluminum alloy sheet which is bent up to form the 
front panel, the top and the bottom. At the rear, the 
top and the bottom are supported by means of alumi- 
num angle irons. Spot-welded gussets are placed in 
the corners of the frame to add additional strength. 


This type of frame construction results in a frame hav- - 


ing unusually high strength for its weight, and con- 
siderably simplifies the frame construction. The 
floors are of bent up aluminum alloy sheet, and are 
held in place in the transmitter frame by means of 
spot-welded gussets. 


(2) The transmitter frame is shock-mounted 
inside the transportation case. The shock-mounting 
details of this equipment are designed to be especially 
effective and are shown on Fig. 13-32, Dwg. W- 
7300364. The transmitter frame is supported by 
means of four “Lord” type shockmounts at the bottom 
of the frame and four “Lord” shockmounts of a lighter 
type at the top, in order to restrict the movement of the 
equipment. The front and rear shockmounts of each 
pair are tied together by means of stainless steel strips 


' running from the front to.the rear of the transporta- 


tion case. These strips are in turn fastened to the top 
and bottom of the transportation case in such a man- 
ner that by loosening thumb screws, the transmitter 
may be slid from the transportation case for inspec- 
tion and servicing. 


(3) The arrangement of the major electrical parts 
inside the transmitter is as follows: In the bottom 
section are located the master oscillator and inter- 
mediate amplifier assembly, consisting of a casting on 
which is mounted the master oscillator tube, inter- 
mediate amplifier tube, master oscillator tank cap- 
citors, tank coil and range switches. Through the use 
of a casting for supporting all the frequency deter- 
mining elements, the effect of shock or vibration is 
reduced to a minimum and increased stability is ob- 


tained. Across the rear of the frame are located two 
resistor banks for the various resistors in the oscil- 
lator and intermediate amplifier circuits. Above the 
intermediate amplifier tube is located the intermed- 
iate amplifier band pass coil and capacitors. On the 
first floor is located the power amplifier section con- 
taining the power amplifier tank coil, power amplifier 
tank capacitors, power amplifier tube, and the antenna 
loading coil. 

(4) The antenna connections to the INTERMED- 
IATE FREQUENCY TRANSMITTER are made 
through an opening in the rear of the watertight case. 
This opening is capped by a gasketed cover for trans- 


‘portation. 


(5) The items and controls which are mounted 
on the front panel are shown and enumerated on Fig. 
13-3 and Fig. 13-32, Dwg. W-7300364. Suitable 
friction type locks are provided to prevent accidental 
movement of the tuning controls. All tuning and 
control knobs are marked with a designating letter. 
Switch controls are provided with end stops and 
suitable detents. 

(6) Referring to Figure 13-3, the following con- 
trols are located on the front panel of the INTERME- 
DIATE FREQUENCY TRANSMITTER: Located atthe 
bottom, from left to right, are the I.F. Crystal Fre- 
quency Indicator coupling post (C.F.I.), the M.O. 
CALIBRATION CORRECTION access plate, and 
the master oscillator tuning control (M.O. TUNING, 
Control “B”). Above this, and slightly to the left, is 
located the master oscillator range switch (M.O. 
RANGE, Control “A”). Immediately above this is the 
panel LIGHT SWITCH. Above these items, immedi- 
ately below the center line of the panel, is located the 
power amplifier grid current meter (P.A. GRID CUR- 
RENT). Above the power amplifier grid current 
meter are located the antenna coupling control (ANT. 
COUPLING, Control “G’’) to the left, and the power 
amplifier tuning control (P.A. TUNING, Control 


- “D”) at the right. Above these two controls and to 


the left is the power amplifier range switch (POWER 
AMP. RANGE, Control “C’’). To the right and above 
the power amplifier range switch is located the ant- 
enna step switch (ANTENNA TUNING STEP, Con- 
trol “E’’) to the left of which is located the antenna 
ammeter (R.F. OUTPUT). At the top of the panel is 
located the antenna tuning control (ANT. TUNING, 
Control “F’’). 

(7) All tubes are accessible for servicing and 
replacement by sliding the transmitter frame partially 
out of the transmitter transportation case and opening 
the side shields, 

(8) Ample ventilation is provided for the trans- 
mitter by means of an air space around the trans- 
mitter when secured in the transportation case. For 
description of this transportation case, see Par. 4e 
(1) and (2) in this Section. 
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c. RECTIFIER MODULATOR UNIT TYPE CAY- | 


20084. 
(1) The frame for the RECTIFIER UNIT IS 


fabricated of aluminum alloy sheet in a manner similar 
to that described for the INTERMEDIATE FRE- 
QUENCY. FRANSMITTER. The arrangement of 
the major electrical parts is as follows: The plugs for 
the cables which interconnect this unit to the H.F. 
and I.F. Transmitters and Engine Generator project 
up through the bottom of the frame. A sub floor is 
located over the cable sockets and contains the power 
transformers, filter capacitors, etc. On the second floor 
are located the various rectifier tubes. On the third floor 
are located the modulator tube and its associated input 
and output modulating transformers. 

(2) On the front panel are located the various con- 
trols, switches,’ rheostats, meters, etc., which are 
necessary for the control of the Rectifier Modulator 
Unit. These items and controls are shown and enum- 
erated on Fig. 13-3 and Fig. 13-32, Dwg. W-7300364. 

(3) At the extreme bottom of the unit are located 
four jacks, namely: the key jack (KEY), the micro- 
phone jack (MIC.), the IF. side tone jack (I.F. REC.) 
and the H.F. side tone jack (H.F. REC.). Directly 
above the jacks are located the A.C. voltage compen- 
sation switches (A.C. VOLTAGE COMPENSATION) 
and the D.C. power switch (D.C. POWER). Above 
these switches from left to right are located the CW- 
MCW-VOICE selector switch (EMISSION), the side 
tone volume control (SIDE TONE) and the filament 
rheostat (FILAMENT). In the center of the panel 
immediately above the controls just mentioned is 
located the power control switch (POWER CON- 
TROL). In the center left of the panel is located the. 
A.C. power switch (A.C. POWER), in the center of 
the panel light switch (LIGHT SWITCH), and to the 
right of.the panel is located the H.F.—I.F. transmitter 
transfer switch (TRANSFER SWITCH). These latter 
controls are located just below the mbe access door. 
At the top of the panel to the left is located the power 
amplifier plate current meter (P.A. PLATE CUR- 
RENT) and to the right adjacent to it is located the 
filament-line voltmeter. Between the two meters is 
the filament-line voltmeter switch (LINE VOLTS- 
FILAMENT VOLTS). . 

(4) All tubes and fuses are accessible for servic- 
ing and replacement through an access door in the 
front panel. 

(5) The transportation case for the RECTIFIER 
MODULATOR UNIT is constructed in a manner 
similar to that described in pars. 4e (1) and (2). 


d, HIGH FREQUENCY TRANSMITTER TYPE 
CAY-52120 

(1) The frame for the HIGH FREQUENCY 
TRANSMITTER is made of bent up aluminum alloy 
sheet, as previously described. The location of the 
various electrical components for the HIGH FRE- 
QUENCY TRANSMITTER is as follows: In the 
bottom of the transmitter frame is located the master 
oscillator and doubler circuit section, comprising the 
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master oscillator coil, master oscillator tank capaci- 
tors, master oscillator tube, switches, resistors, 
doubler coil, tuning capacitor, etc. The master oscil- 
lator tube, tank circuit and associated tuning dial and 
the doubler circuit and dial are separately mounted on 
an aluminum alloy casting. This casting is'in turn 
fastened to the bottom of the transmitter frame in 
such a manner as to eliminate any strains or warping 
which might be transmitted to the master oscillator 
circuit. This type of construction is used to assure 
the necessary ruggedness of the equipment in order 


to meet the severe conditions encountered in actual 


use. 

(2) On the first floor are located the intermediate 
amplifier tube and its associated tank circuit, consist- 
ing of the intermediate amplifier tank coil, tank circuit 
variable capacitor and tank circuit switch. Across the 
back of the frame is located a resistor strip containing 
the various resistors necessary for the operation of 
the circuit. 

(3) On the second floor are located the power 
amplifier vacuum tube, power amplifier tank coil and 
variable capacitor, antenna tuning inductance, antenna 
tuning capacitor and the antenna voltage-current feed 
switch. The various parts of the power amplifier cir- 
cuit are located so as to provide the short leads re- 
quired for efficient operation of the equipment up to 
the highest frequencies involved. 

(4) Antenna connections to the HIGH FRE- 
QUENCY TRANSMITTER are made through an 
opening in the rear of the watertight case. This open- 
ing is capped by a gasketed cover for transportation. 

(5) The items and controls which are mounted 
on the front panels are shown and enumerated on Fig. 
13-3 and Fig. 13-32, Drawing W-7300364. Suitable 
friction type locks are provided to prevent accidental 
movement of all tuning controls. All tuning and con- 
trol knobs are permanently marked with designating 
letters. Switch controls are provided with end stops 
and suitable detents. 

(6) With reference to Figure 13-3, the location of 
the various controls on the front panel can readily be 
found. Located at the bottom on the right-hand side 
is the doubler circuit tuning control (DOUBLER 
TUNING, Control “D”). In the lower center is the 
plate covering the M.O. CALIBRATION CORREC- 
TION access hole. To the left and slightly lower 
down on the panel is located the H.F. master oscillator 
tuning control knob (M.O. TUNING, Control “B’’). 
On the bottom left-hand side is located the H.F. crystal 
frequency indicator connection post (C.F.I.). The 
controls next in line above are, on the right the doub- 
ler circuit range switch (DOUBLER RANGE, Control 
“C’”’) and to the left, the master oscillator range switch 
(M.O. RANGE, Control “A”) Above the controls 
just mentioned, and to the right, is located the inter- 
mediate amplifier grid current meter (ILA. GRID CUR- 
RENT), above which is located the power amplifier 
grid current meter (P.A.GRID CURRENT). To the 
left of these two instruments is located the intermedi- 
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ate amplifier tuning control INT. AMP. TUNING 
Control “F’’), and above this is located the intermedi- 
ate amplifier range switch (INT. AMP. RANGE, 
Control “E’’). The next controls above are the antenna 
coupling control (ANT. COUPLING, Control “K’”’), 
to the left of which is located the power amplifier 
tuning control (P.A. TUNING, Control “G”). Above 
these controls and in the center of the panel is located 
the antenna ammeter (R.F. OUTPUT). At the top 
right is located the antenna tuning inductance control 
(ANT. INDUCTANCE, Control “J”). The antenna 
tuning capacitor control (ANT. TUNING CAPAC- 
ITOR, Control “I’’) is located at the top left of the 
panel. Directly below control “I” is located the 
antenna voltage-current feed switch (ANTENNA 
FEED, Control “H’’.) 

(7) All tubes are accessible for servicing and 
replacement by sliding the transmitter frame partially 
out of the transmitter transportation case and opening 
the side shields. 


(8) The transmitter frame is shockmounted in- 


side the transportation case, as previously described 
for the INTERMEDIATE FREQUENCY TRANS- 
MITTER. See Par. 48. (2). 

(9) The transportation case is similar to that 
described in paragraphs 4e (1) and (2). 


e. TRANSPORTATION CASES. 

(1) The transportation cases are constructed of 
sheet aluminum, having all seams welded to provide 
maximum strength with minimum weight. Around 
the front edge of the cases is spot welded a T section 
flange to provide additional stiffening and to allow 
securing of the cover. The covers are also formed of 
sheet aluminum fastened to the cases by means of 
thumb screws. The joint between the cover and the 
case is rendered watertight by means of a soft rubber 
gasket mounted in a recess around the cover. 

(2) The three transportation cases are arranged 
to fasten together to form a stable unit, and are pro- 
vided with sockets for mounting legs to support the 
units at an operating height. The cover of the H.F. 
unit is arranged to fasten to the three units as assem- 
bled, to form an operating table. A handle is provided 
on the top of each case to assist in handling. 


jf. ASSEMBLY OF UNITS. 

(1) The units, a3 assembled for operation, are 
shown on Fig. 13-1 and Fig. 13-32, Drawing 
W-7300364. The units are assembled side by side and 
are held together by two stainless steel rods through 
projections on the bottom of the cases in such a 
manner that the units cannot be separated. Three 
tubular metal legs are provided to elevate the assembly 
above the ground at convenient operating level. 

(2) Attachment brackets are supplied so that the 
cover of the transportation case of the H.F. Trans- 
mitter may be fastened to the cases to form a conveni- 
ent operating table. 

(3) The units are interconnected by means of 
plugs and cables which are inserted in sockets which 
project through the bottom of the transportation 
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cases. The holes required for the plugs are covered 
during transportation by means of caps which are 
supplied with watertight gaskets. See Fig. 13-6 and 
Fig. 13-32, Drawing W-7300364 for details. 

(4) A slip cover is provided for the front of the 
units for protection of the equipment during a heavy 
rain. This slip cover is provided with flaps held in 
place by slide fasteners which can be opened to allow 
operation of the various tuning controls. 


g ANTENNA CONSTRUCTION. 

(1) The anterina system provided is designed to 
permit a range in length of 100 to 200 feet for I.F. 
and 35 to 150 feet for H.F.; ranges in capacity from 
600 to 900 mmfd for I.E. and 75 to 1000 mmfd for 
H.F.; and resistance ranges of 3 to 25 ohms for IF. 
and 2 to 50 ohms for H.F. 

(2) The construction details of the antenna sys- 
tem are shown on Fig. 13-39, Drawing W-7300391. 
The antenna system consists of a low frequency 
antenna which is made up of two wires supported 
between the tops of the two 45 foot masts; a high 
frequency antenna which is a single wire supported 
at one end from the top of one mast and at the other 
end part way up the second mast; and a two wire 
counterpoise which is supported at a sufficient height 
above ground to prevent interference with personnel. 
This type of construction reduces the amount of 
coupling obtained between the two antennas. 

(3) Each of the masts consists of ten sections of 
aluminum tubing, 471014” in length, which are fasten- 
ed together by means of sleeves. Three sets of guy 
ropes are provided, one at the top of the mast, the 
second set located about the fourth mast section down 
from the top, and the third located two mast sections 
from the bottom. A metal pin is inserted in the bottom 
tube section for use in preventing the mast from slip- 
ping on the ground. In addition, a bottom plate is 
provided to prevent the mast from sinking into sandy 
or soft soil. Aluminum alloy stakes are provided to 
secure the guy ropes for supporting the antenna masts. 
Halyards are provided at the top of the mast so that 
the antennas may be quickly installed or removed. 
The various guys and halyards are provided with snap 
fasteners so they may be quickly installed or removed. 

(4) The antenna system has been made as light 
and compact as practicable. Transportation cases of 
strong canvas are provided for transporting the masts 
and guy ropes. 

4. TRANSMITTER POWER SUPPLY. 

(1) Power supply equipment for Base Station 
transmitter use is provided as follows: The equip- 
ment consists of a motor-generator set to provide the 
necessary power for operation of the transmitter, 


. including relays, microphone, etc., when connected 


to the 60 or 25 cycle, 115 or 230 volt, plus or minus 
10%, single phase supply. Required input from the 
supply line is 6.0 Kw for starting, 2.19 Kw for locked 
key operation and 1.4 Kw for open key operation. 
This equipment consists of a two unit motor-gener- 
ator set, the motor of which operates at approximately 
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1750 or 1450 r.p.m. for the 60 cycle or -25 cycle 


supply respectively. The generator and motor are 
- mounted on a common sub-base and are coupled 
together by means of a V-belt. The generator delivers 
120 Volts at approximately 800 cycles, single phase, 
A.C,, 1000. volt-amperes, 80% power factor, 800 
watts. The generator is also arranged to deliver 14 
volts at 20 amperes D.C. Mounted on the generator 
of the unit is a filter which reduces the ripple in the 
D.C. supply. Also, mounted on the sub-base equip- 
ment is a magnetic controller. The purpose of this 
- controller is to provide automatic control of the 
motor-generator set for starting and stopping at 
distances up to 50 feet from the transmitter unit. Both 
- the motor and the generator are of the ball bearing 
drip-proof type and are suitable for operation in 
ambient temperatures of from —15°C. to +50°C. A 
reverse current relay is provided in the output circuit 
of the D.C. generator to provide protection for both 
the batteries and the generator windings. A protect- 
ing steel guard is provided to cover the belts and 
pulleys. The motors are designed to operate on single 
phase supply and are of the repulsion-induction type. 
See Section XI for further information on motor- 
generator units. 
(2) See Section IX for data on the engine gener- 
ator unit for use in the field. 
i. MOBILE SPARE PARTS AND ACCESSORIES. 
(1) The Mobile Spare Parts and interconnecting 
cables are contained in a waterproof metal box with 
‘removable cover. The antenna mast sections are con- 
tained in and protected by two heavy canvas bags for 
transportation. Antenna wires and insulators, guys 
and miscellaneous accessories are contained in and 
protected by a third heavy canvas bag for transporta- 
tion. For carrying spare gasoline (5 gallons) and one 
filling of oil, a standard commercial five gallon metal 


gasoline can with screw top and a smaller container, © 


also with a screw top, are supplied. 


5. ELECTRICAL CIRCUITS. 
a. INTERMEDIATE FREQUENCY TRANSMIT 
TER, TYPE CAY-52119. 

(1) Referring to schematic diagram Fig. 13-33, 
Drawing T-7605867, the following description is 
given for the circuits involved. The INTERMEDIATE 
FREQUENCY TRANSMITTER (frequency range 

_350—1000 kes.) utilizes a Navy Type_ 801 vacuum 
tube connected in a conventional Colpitts oscillator 
circuit. The master oscillator tank circuit consists of 
the master oscillator tuning coil, L-101, master oscil- 
lator step switch S-101, and tank capacitors C-102, 
C-103 and C-127. Coil L-101 is of the variometer 
type and the master oscillator is tuned to the desired 
frequency by varying the inductance of L-101. 

(2) Capacitors C-102 and C-103 divide the radio 
frequency voltage in the proper ratio for the oper- 
ation of the master oscillator tube. Capacitor C-125 
is the compensating capacitor for correction of the 
calibration dial, when the master oscillator tube is 
changed. 
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. @) Capacitor C-104 is the grid blocking capa- 
citor, and the master oscillator grid is supplied with 
bias by means of resistor R-102. 


. (4) The intermediate amplifier uses a Navy Type 
_ 807 vacuum tube. This tube receives its excitation 
from the master oscillator circuit through coupling 
capacitor C-108. Grid bias is supplied to the inter- 
mediate amplifier tube by means of resistor R-105. 
The intermediate amplifier operates as a band pass 
amplifier and requires no tuning. The band pass cir- 
cuit consists of the coil L-107 and capacitor C-114. 


_ The tube operates class A-B, and is protected against 


overload by cathode resistor R-112, screen resistor 
R-106, and plate resistor R-111. 

(5) The power amplifier uses a Navy Type_ 803 
vacuum tube, Excitation for this tube is supplied by 
the intermediate amplifier band pass circuit. Grid 
bias for the power amplifier tube is supplied by means 
of resistor R-109. The power amplifier tank circuit 
consists of the tank coil L-109, P.A. range switch 
S-104, and tank capacitors C-121, C-122, C-123 and 
C-130. The power amplifier circuit is tuned over its 
frequency range by changing the tank capacity in the 
circuit and by a change of inductance in tank coil 
L-109. The power amplifier is inductively coupled 
to the antenna circuit. 

(6) The antenna tuning circuit consists of the 
antenna tuning coil L-110 and antenna range switch 
§-106. Total inductance of L-110 is sufficient to allow 
resonating of the antenna system to the lowest fre- 
quency involved. 

(7) Power for operation of the INTERMEDIATE 


FREQUENCY TRANSMITTER is supplied from the 


RECTIFIER MODULATOR UNIT by means of plugs 
and cables which interconnect the two units. The 
correct voltages for operation of the screen and sup- 
pressor circuits are supplied by taps on the potenti- 
ometer composed of resistors R-107 and R-108, 
located in the I.F, unit. Keying of the transmitter is 
accomplished by primary keying of the rectifiers in 
the RECTIFIER MODULATOR UNIT and by grid 
blocking of the master oscillator and intermediate 
amplifier vacuum tubes. This type of keying allows 
break-in operation to be used. 


b. RECTIFIER MODULATOR UNIT TYPE CAY- 
20084. 

(1) The rectifier circuits are as follows: The main 
plate supply rectifier uses two Navy Type_ 1616 
vacuum tubes connected in a full wave rectifier circuit. 
Plate voltage is supplied from the supply line through 
step-up transformer T-201. Primary of T-201 is 
tapped to allow operation on QUARTER, ONE- 
HALF and FULL POWER. The rectified output of the 
main rectifier is filtered by means of filter capacitor 
C-202. The output voltage of this rectifier is approxi- 
mately 2000 volts and is used to supply the power 
amplifier tube in the INTERMEDIATE and HIGH 
FREQUENCY TRANSMITTERS. An auxiliary recti- 
fier circuit, consisting of a Navy Type _5Z3 vacuum 
tube, filter capacitor C-204, filter choke L-201, filter 
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capacitor C-205 and transformer T-203 is used to 
supply the auxiliary voltage required for the oper- 


_ation of the master oscillators, intermediate amplifiers 


of the transmitters and the modulating system. The 
output of this rectifier and filter system is approxi- 
mately 500 volts D.C. Transformer T-202 supplies 
the filament power necessary for the operation of all 
the vacuum tubes in the INTERMEDIATE FRE- 
QUENCY TRANSMITTER, RECTIFIER MODUL- 
ATOR UNIT and HIGH FREQUENCY TRANS- 
MITTER. Capacitor C-201 is a compensation capa- 
citor and is used to correct the power factor of the 
circuit so as to prevent undue fluctuation of the fila- 
ment voltage when the transmitter is keyed. 

(2) The modulator system uses 2 Navy Type_ 843 
vacuum tube. This vacuum tube operates as a modu- 
lator for both the I.F. and H.F. TRANSMITTERS and 
is operated Class A. Input transformer T-205 steps 
up the microphone voltage for operation of the ampli- 
fier tube grid. Modulation transformer T-204 sup- 
plies the correct voltage for modulating the suppressor 
of the power amplifier tube, and also supplies the 
voice side tone voltage. Bias for the modulator tube 
is supplied by cathode resistor R-207. Resistor R-208 
is the audio limitation resistor and prevents over- 
modulation of the transmitter by limiting the peak 
voltage swing of the audio tube. Since the modulator 
tube is operated Class A, the addition of the series 
grid resistor R-208 limits the peak output of this tube 
to a value not exceeding approximately 100% modu- 
lation of the power amplifier. 

(3) Switch S-209 is the CW-MCW-VOICE con- 
trol switch. In the CW position, the suppressor cir- 
cuit of the power amplifier tubes in the HIGH FRE- 
QUENCY and INTERMEDIATE FREQUENCY 
TRANSMITTERS are connected to ground. In the 
MCW position, suppressor circuits are connected so 
as to receive 800 cycle modulation from a winding on 
the auxiliary power transformer T-203. In the VOICE 
position, the suppressor grid of the power amplifier 
tube is connected so as to receive the voice modul- 
ation from the modulation winding of transformer 
T-204. The primary supply circuits are protected 
against overload by fuses F-201, F-202, and F-203. 
Switch S-208 is the H.F.-LF.-selector switch. This 
switch transfers the operating potentials from the 
HF. unit to the IF. unit or vice versa. 

c. HIGH FREQUENCY TRANSMITTER, TYPE 
CAY-52120 
(1) The HIGH FREQUENCY TRANSMITTER 


unit utilizes a Navy Type_ 837 vacuum tube connected, 


in an electron coupled oscillator circuit. The master 
oscillator tank circuit consists of the coil L-301, 
range switch S-301 and tank capacitors C-302, C-303, 
C-304 and C-305. Capacitor C-332 is the calibration 
compensation capacitor and is used to reset the cali- 
bration, which may have varied due to change of the 
master oscillator tube. . 

(2) Coils L-302 and L-303 are filament choke 
coils. They are used to prevent the radio frequency, 
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which is applied to the filament circuit, from returning 
to the filament supply transformer T-202, located in 
the RECTIFIER MODULATOR UNIT. Plate voltage 
for the master oscillator tube is fed through plate 
choke L-304. The electron coupled circuit is used 
for the master oscillator in the HIGH FREQUENCY 
TRANSMITTER. Frequency range of the master 
oscillator is from 1500 to 3050 Kes. 

(3) A frequency multiplying circuit comprising 
the coil L-305, range switch S-302 and variable tuning 
capacitor C-312 is connected to the plate of the master 
oscillator tube through coupling capacitor C-311. 
This circuit operates as a frequency doubler over the 
frequency range of 3000 to 6100 Kes., and as a fre- 
quency tripler over the frequency range of 6000 to 
9050 Kes. , 

(4) The intermediate amplifier uses a Navy Type 


_ 837 vacuum tube. Excitation for the intermediate 


amplifier tube is obtained from the doubling circuit 
through coupling capacitor C-314. Grid bias for the 
intermediate amplifier tube is obtained through the 
use of resistor R-307. This grid bias is fed to the grid 
of the tube through choke coil L-306. 

(5) The tank circuit for the intermediate ampli- 
fier tube consists of coil, L-307, range switch S-303 
and capacitor C-320. Throughout the range of 3000 
to 9050 Kes. the intermediate amplifier acts as a 
straight through amplifier. Through the range of 
9050 Kes. to 18,100 Kes., the intermediate amplifier 
stage operates as a frequency doubler. The power 
amplifier of the H.F transmitter uses a Navy Type 
_803 vacuum tube. Excitation for the power amplifier 
is obtained from the intermediate amplifier plate 
circuit through capacitor C-335. Grid bias for the 
power amplifier tube is obtained by means of grid 
resistor R-310 fed through choke coil L-308. The 
tank circuit for the power amplifier consists of rotat- 
ing coil L-309 and variable capacitor C-328. The 
rotating coil and variable capacitor are ganged 
together and fastened to one tuning control. This 
enables the entire frequency range to be adequately 
covered without the necessity of tank circuit switches. 
The antenna circuit consists of the rotating coil of 
L-310 and a variable capacitor C-330. The circuits 
are arranged for either voltage feed or current feed 
to the antenna by means of switch S-304. Capacitor 
C-329 is the antenna coupling capacitor and is used 
to vary the amount of loading of the power amplifier. 
It should be noted that the coupling from the power 
amplifier is taken from the center tap of the power 
amplifier tank capacitor C-328. This results in a 
greater reduction of harmonics. than if ordinary 


. capacity coupling is used. Also, it allows the antenna 


circuit to be short-circuited, open circuited or ground- 
ed without harmful effects to the power amplifier tube. 

(6) Voltage for operation of the power amplifier 
tube is supplied by means of the main rectifier in the 
RECTIFIER MODULATOR UNIT. For operation 
of the master oscillator and intermediate amplifier, 
the voltage is supplied by means of the auxiliary 
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rectifier in the RECTIFIER MODULATOR UNIT. 
Correct voltages for operation of the screen and sup- 
pressor circuits are supplied by means of taps on the 
potentiometer composed of resistors R-305 and 
R-306, located in the HIGH FREQUENCY TRANS- 
MITTER. Keying of the transmitter is accomplished 
through the application or removal of plate poten- 
tials by means of primary circuit keying in the RECTI- 
FIER MODULATOR UNIT, and also through the 
blocking of the grid circuit of the master oscillator 
- and intermediate amplifier tube. 

(7) Filament power is supplied to the HIGH 
FREQUENCY TRANSMITTER by means of filament 
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transformer T-202, located in the RECTIFIER MOD- 
ULATOR UNIT. Connections between the high fre- 
quency unit and RECTIFIER MODULATOR UNIT 
are made by means of plugs and cables between the 
two units. 

(8) As previously described in the RECTIFIER 
MODULATOR UNIT, telephone transmission for 
the HIGH FREQUENCY TRANSMITTER is accom- 
plished by suppressor modulation of the power ampli- 
fier tube. It is also possible to VOICE modulate the 
INTERMEDIATE FREQUENCY TRANSMITTER 


in the same manner. 


Ill, INSTALLATION 


6. UNPACKING AND SETTING UP EQUIPMENT. 


a, The method to be used in unpacking and setting 
up equipment for use is as follows: 

&. It is assumed that the equipment -has been placed 
on shore and is ready for erection. The equipment 
should first be separated and laid out in the approxi- 
mate positions shown on Figs. 13-38 to 13-40, Dwgs. 
P-7707150, W-7300391 and T-7605890 respectively. 
A clear site for the two antenna masts should be sel- 
ected. The accessory bag should be opened and one 
counterpoise wire removed. The counterpoise wire 
is used as a marker for determining the exact position 
of the two masts and supporting stakes. The counter- 


poise wire should be stretched out along the ground _ 


in the direction that the antenna is desired. Using the 
counterpoise wire as a tape line, make two points 150 
feet apart. These points are to be the locations of the 
bases of the antenna masts. Using the 25 ft. mark on 
the counterpoise wire, and with the mark previously 
made for the antenna base as a center, a circle should 
be inscribed. At a point on the circle directly in line 
with the desired line of antenna, a mark should be 
made on the ground. Using the 25 ft. length counter- 
poise wire, five additional marks should be placed 
around the circumference of the circle. These marks 
are for the placement of the guy stakes (1114). The 
guy stake for the guy rope, in line with the antenna 
and towards the antenna side should be moved ap- 
proximately three feet to the right or left so that the 
guy rope will not come in contact with the high fre- 
quency antenna. The stakes should be removed from 
the mast carrying cases and should be driven in the 
ground with the hammer provided in the tool kit. 
The procedure outlined above for the location of 
stakes should be repeated for the second mast. 

c. The antenna mast transportation cases should be 
removed from the sections of the antenna mast and 
the sections placed at the marked locations. The cap 
for fastening the guy ropes and the antenna halyard 
(1101) should be slipped over the top of the first (top) 
mast section. The guy ropes should be uncoiled and 
laid out with their ends near the stakes to which they 
are to be attached. With a man holding each of the 


top guy ropes, the remaining men should make up 
the mast by raising it vertically, section by section 
inserting the male portion of one tubular section into 
the female portion of the previous section. The collar 
for the second set of guy ropes (1102) should be 
slipped over the fourth mast section before it is in- 
serted in the third mast section and the lower set of 
guys should be uncoiled. Similarly, the collar for 
fastening the counterpoise (1103) should be slid over 
the eighth mast section before it is inserted in the 
seventh mast section. The ground spike (1112) should 
be inserted into the bottom of the mast, and the 
ground plate (1113) should be placed so that the hole 
in the plate is over the hole marked in the ground for 
the mast position. Holding the mast in a vertical posi- 
tion, the men handling the top guy ropes should 
secure the guys by slipping the rope over the stakes 
and pulling the guys taut. The second and third sets 
of guy ropes should then be secured so as to hold the 
mast firmly.and in a vertical position. 

d. The procedure for laying out the top guy ropes, 
making up of the mast, and securing the guy ropes 
should be repeated for the second mast. The snap 
fasteners for the antenna should be connected to the 
halyards and the low frequency and high frequency 
antennas hoisted into place. The counterpoise wires 
should be fastened to the collar above the second mast 
section from the ground. 

e. The transmitter and rectifier units should be 
placed in the following order: in the upside down 
position, the INTERMEDIATE FREQUENCY 
TRANSMITTER on the right, the RECTIFIER 
MODULATOR UNIT in the middle, and the HIGH 
FREQUENCY TRANSMITTER on the left when 
facing the front of the units. The transmitter support- 
ing legs, which were stored in one of the antenna 
mast transportation cases, should be placed near the 
transmitting equipment. Remove the transmitter tie- 
rods from the antenna mast Cases. 


jf. Holding the transmitter and rectifier units in 
position, the rods should be slipped through the holes 
in the case projections, starting from the HIGH FRE- 
QUENCY TRANSMITTER side, and the end of the 
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rod should be secured by the cotterpin fastened to 
the INTERMEDIATE FREQUENCY TRANSMIT- 
TER. The tie rods will securely hold the transmitter 
and rectifier units together, then the equipment should 
be turned right side up, raised in the air sufficiently, 
and the three legs inserted in position to support the 
equipment. The covers should be removed from the 
equipment by unscrewing the thumb screws. The 
brackets for securing the H.F. cover should be re- 
moved from the accessory bag and screwed into the 
flanges of the H.F. and LF. cases. The wing screws 
on the cover should be screwed into the top hole in 
the bracket to securely hold the cover and form an 
_ operating table. 

g. The lead-in from the low-frequency antenna 
should be connected to the I.F. Antenna post, the high- 
frequency: antenna should be connected to the H.F. 
Antenna post and the counterpoise connected to the 
LF. counterpoise post for normal operation. This may 
be done by unscrewing the watertight cover cap over 
the lead out insulator, located at back of transmitters, 
and snapping the Rajah clip onto the plug provided. 
In case the I.F. transmitter is not used, the counter- 
poise can be connected to the post on the H.F. unit. 

- The cover caps over the power plug outlet in the 
INTERMEDIATE FREQUENCY TRANSMITTER, 
RECTIFIER MODULATOR UNIT and HIGH FRE- 
QUENCY TRANSMITTER should be unscrewed 


and the power plug exposed. The interconnecting — 


cables, which are carried in the Mobile Spare Parts 
Box should be connected between the Rectifier Modu- 
lator and the HLF. and LF. units. This is accomplished 
by inserting plugs P204 colored yellow, into the 
yellow sockets labeled P204, located on the underside 
of the Rectifier Modulator and H.F. units. Plugs P206, 
which are also colored yellow, should be plugged into 
the yellow sockets labeled P206 on the underside of 
the Rectifier Modulator and H.F. units. 

4. Plugs P203 which are colored light blue, should 
be plugged into the light blue sockets labeled P203 
on the underside of the Rectifier Modulator and LF. 
units. Plugs P205 which are also colored light blue 
should be plugged into the light blue sockets labeled 
P205 which are also located on the underside of the 
Rectifier Modulator and I.F. units. The power cable 
running to the engine generator unit should be un- 
. tolled and plug P201 should be plugged into socket 
P201 on the underside of the Rectifier Modulator 
unit. 

s. The watertight cover should be removed from 
the Engine Generator Set. The power cable from the 
transmitter should be plugged into the proper socket 
on the Engine Generator Set. The H.F.-and LF. side 
tone cables, also carried in the accessory case, should 
be plugged into the proper jacks on the RECTIFIER 
MODULATOR UNIT and into the proper jacks on 
the receivers being used. The M.F. Receiver and H.F. 
Receiver antenna leads should be connected to the 
LE. Transmitter and H.F. Transmitter receiver posts 
respectively. These posts are located at the rear of 
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the transmitters. The microphone and key should be 
removed from the compartment inside the RECTI- 
FIER MODULATOR UNIT and plugged into their 
correct jacks on the RECTIFIER MODULATOR 
UNIT. 

j- IMPORTANT. Before Saeeine. ea engine, 
refer to Section IX. 

7. PACKING THE EQUIPMENT. 

a. To pack the equipment for transportation the 
following procedure is used: The interconnecting 
cable between Engine Generator Set and transmitter, 
and the interconnecting cables between the trans- 
mitter and rectifier modulator units are removed and 
placed in the Mobile Spare Parts Box. The side tone 
and receiver antenna cables are removed and placed 
in the accessory Case. The gasoline shut-off on the 
gasoline engine is turned to the OFF position and the 
vent on the top of the gasoline tank is closed. When 
the engine has sufficiently cooled, the transportation 
case is securely fastened to the base so as to make the 
unit as a whole, watertight. 

b. The cover of the HIGH FREQUENCY TRANS- 
MITTER case, used to form the operating table, is 
removed from the brackets and fastened t to its proper 
unit. 

c. The remaining covers for the INTERMEDIATE 
FREQUENCY TRANSMITTER and the RECTIFIER 
MODULATOR UNIT are also screwed on to make 
the three units watertight. The caps over the openings 
for the power plugs and the antennas are screwed into 
position, the transmitter assembly is placed upside 
down and the three legs removed. The rods securing 
the bases of the equipment are removed and the three 
units separated. The securing rods are replaced in 
bag #1 antenna carrying case. The transmitter sup- 
port legs are placed in the same case. 

d, The antennas are lowered and unclipped from 
their supporting halyards. The counterpgise is also 
removed by unclipping it from its supports. The 
antennas and counterpoise are then wound on the 
wire reels and stowed in the accessory carrying case. 

e. To lower an antenna mast, the following pro- 
cedure is used: The lower set of guy wires is unfas- 
tened from their securing stakes. The top guys are 
unfastened from their securing stakes and each of 
the top guys is held by 2 member of the crew. The 
mast is lifted sufficiently and the sections removed 
one ata time. The cap is removed from the top mast 
section and the top guy ropes and antenna halyards 
are coiled. The mast sections are stowed in the canvas 


‘. transportation bag # 2. The guy stakes and the ground 


spikes are also placed in this transportation bag. The 
lower guys are coiled and the two sets of guys and 
their fastening collars are placed in the mast trans- 


_ portation case. 


f. The same procedure is to be followed for lower- 
ing the second mast. The ground plates are placed in 
the accessory transportation case. The cases are now 
securely fastened and the equipment is ready for 
transportation. 
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IV. CHOICE OF FREQUENCY AND METHOD OF 
| COMMUNICATION 


8. SKIP AND FADING DISTANCES. 

a. The high frequencies differ from conventional 
intermediate frequencies in that a much greater com- 
, munication range can be attained for a given power. 
This is in some measure due to considerably greater 
radiation efficiency at high frequencies of antennas. 
For the main part, however, the advantage of the high 
frequencies is due to their more efficient reflection (or 
refraction) by the Kennelly-Heaviside layer, giving 
rise to a sky wave which may be effective at a consider- 
able distance as compared with the direct wave which 
is soon lost as a result of high ground absorption. At 
high frequencies, the sky wave is weak or entirely 
absent at a short distance from the transmitting station, 
but becomes effective at a considerable distance from 
it. At the same time, increasing ground absorption 
reduces the effective distance of the direct wave. As 
the frequency is raised, therefore, the skip zone com- 
mences earlier and persists over a greater distance. 
In day time, there is danger of a skip zone when fre- 
quencies above 6000 Kes. are used. At night, fre- 
quencies as low as 4000 Kes. may exhibit skip dis- 
tance. At frequencies not sufficiently high to give 
actual skip zones, there may nevertheless be a zone 
of violent fading. This is generally noticeable at 
distances from 50 to 150 miles, as a result of inter- 
ference between the direct wave and the sky wave. If 


the direct wave is strengthened in comparison with the © 


sky wave, the zone of critical communication due to 
fading or skip may be narrowed down of completely 
bridged over. One of more or the following methods 
may be practicable to obtain improvement in com- 
munication at moderate range: 

(1) In case of serious voice distortion due to high 
frequency fading, radio telegraphy may still give 
excellent communication. 

(2) For the most. effective communication at 
distances between 50 and 150 miles, frequencies 
above 5000 Kcs. should be avoided. 


9. COMPARISON OF COMMUNICATION BY CW, 
MCW AND VOICE. 

a. CW TELEGRAPHY: This method provides the 
greatest distance range and gives the least interfer- 
ence, both in the immediate vicinity of the trans- 
mitter and at a distance. 

6. MCW TELEGRAPHY: (This paragraph is a 
general statement and is not to be confused with 


regulations regarding the use of MCW). This method 
is most valuable as an auxiliary to radio telephony 
during conditions of fading. It is also used during 
initial calls and at other times when the transmitting 
Operator is uncertain whether the receiver standing 
by for him is in oscillating (heterodyne) condition. 
Under the latter condition, transmission by MCW 
would appear the preferable method. After establish- 
ing communication by MCW, a change to VOICE 
communication may be made if conditions are favor- 
able. If communication by MCW is poor, a shift to 
CW generally results in improvement. When the 
emitted carrier lacks frequency stability due to 
excessive vibration or other cause, the MCW method 
may be preferable to CW. 

c. VOICE (radio telephone) COMMUNICATION: 
This method, within its restricted distance range, 
offers advantages of speed and effortless communica- 
tion. Proper microphone. technique (see Par. 17) 
and clear enunciation will often be found materially 
to extend the useful range of telephony. WOICE 
communication is susceptible to easy interference by 
noises and electrical disturbances in the ship, and by 
the various forms of fading. Serious distortion of 
voice quality, especially at distances between 50 and 
150 miles, is often the result of audio-frequency 
fading, and should not be attributed to the trans- 
mitting or receiving equipment. When depending 
upon VOICE communication, the ‘selection of a 
favorable frequency is most important. ‘ 


10. DISTANCE-FREQUENCY CHART. 

a. The following table is based upon general 
experience with high frequencies. Communication 
conditions on these frequencies may show appreci- 
able variation from day to day. For any given distance, 
the best order of frequency not only varies with the 
time of day, but is also somewhat lower in the winter 
time than during the summer. Average frequency 
ranges for best results over various communication 
distances are estimated below: 


DISTANCE ESTIMATED BEST FREQUENCY, KCS. 
Miles Mid-day Dawn or Dusk Night 
0-50 3000-4525 3000-4525 3000-4525 

50-150 3000-4000 3000-4000 3000-4000 

150-250 4000-6000 3500-4525 3000-4000 

250-400 6000-8000 4000-6000 3500-4525 

400-600 6000-9050 4500-7000 4000-6000 

600-1000 6000-8000 4500-7000 


8000-9050 


V. OPERATION | 


WARNING 


OPERATION OF THIS EQUIPMENT IN- 
VOLVES THE USE OF HIGH VOLTAGES 
WHICH ARE DANGEROUS TO LIFE. 
OPERATING PERSONNEL MUST AT ALL 


TIMES OBSERVE ALL SAFETY REGULA- 
TIONS. DO NOT CHANGE TUBES OR 
MAKE ADJUSTMENTS INSIDE EQUIP- 
MENT WITH HIGH VOLTAGE SUPPLY 
ON. DO NOT DEPEND UPON DOOR 
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SWITCHES OR INTERLOCKS FOR PRO- 
TECTION BUT ALWAYS SHUT DOWN 
MOTOR-GENERATOR OR OTHER 
POWER EQUIPMENT. UNDER CERTAIN 
CONDITIONS DANGEROUS POTEN- 
TIALS MAY EXIST IN CIRCUITS WITH 
POWER CONTROLS IN THE OFF POSI- 
TION DUE TO CHARGES RETAINED BY 
CAPACITORS, ETC. TO AVOID CASUAL- 
TIES ALWAYS DISCHARGE AND 
GROUND CIRCUITS PRIOR TO TOUCH- 
ING THEM. 
GREAT CARE SHOULD BE EXERCISED 
WHEN OPERATING THE EQUIPMENT | 
WITH. ANY OF THE SHIELDS REMOVED 
FOR PURPOSE OF OBSERVATION OR 
BENCH TESTING. THE MAIN POWER 
SWITCH SHOULD BE TURNED “OFF” 
' AND THE HIGH VOLTAGE CIRCUITS 
GROUNDED BEFORE ANY INTERNAL 
PART IS TOUCHED WITH THE BARE 
HAND. 
CAUTION SHOULD BE OBSERVED 
WHEN OPERATING THIS EQUIPMENT 
FOR TEST PURPOSES IN THE VICINITY 
OF OTHER TRANSMITTING EQUIP- 
MENT. DUE TO THE RELATIVELY HIGH 
POWER OUTPUT OF THIS EQUIPMENT, 
OPERATION IN THE VICINITY 
OF OTHER TRANSMITTING EQUIP- 
MENT MAY CAUSE FLASH-OVER OR 
ARCS IN THE REMOTE EQUIPMENT 
SHOULD THE ANTENNAS BE RESON- 
ANT. TESTING SHOULD BE DONE ON 
‘14 POWER UNDER THIS CONDITION. 


11. CONTROLS. 


a. Before proceeding with the preliminary ad- 
justment of the equipment, the operator should thor- 
oughly familiarize himself with the functions and 
locations of the various controls. These are com- 
pletely described in Part II of this book. 


. 12, PRELIMINARY ADJUSTMENT-—GENERAL. 
FOR OPERATION OF ENGINE GENERATOR 
UNIT, SEE SECTION XIV. 


a. Before applying any power or attempting any 
preliminary adjustment of the equipment, the POWER 
switches on the RECTIFIER MODULATOR UNIT 
should be checked to see that they are in the OFF 
position. The AC VOLTAGE COMPENSATION 


should have the 4 MFD. switch ON. The POWER. 


CONTROL switch should be in the TUNE position. 
The TRANSFER SWITCH should be set either to 
H.F. or LE, depending on which transmitter is to be 
operated. As the adjustment of the HIGH FRE- 
QUENCY TRANSMITTER will be discussed first, 
this switch should be placed in the H.F. position. 
The EMISSION switch should be set for CW opera- 
tion. 
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13. HIGH FREQUENCY TRANSMITTER, 
Type CAY-52120. 


@. PRELIMINARY ADJUSTMENT. 


(1) The radio frequency adjustment must gen- 
erally be made after the power is applied. However, 
the master oscillator range switch, M.O. RANGE 
Control “A”; master oscillator tuning control, M.O. 
TUNING Control “B”; doubler circuit range switch, 
DOUBLER RANGE Control “C”’; doubler circuit 
tuning control, DOUBLER TUNING Control “D”; 
intermediate amplifier range switch, INT. AMP. 
RANGE, Control “E”; and intermediate amplifier 
circuit tuning control, INT. AMP. TUNING Con- 
trol “F” may be set by reference to the calibration 
chart. The power amplifier circuit tuning control, 
P.A. TUNING Control “G”, may also be set ap- 
proximately to frequency by reference to the calibra- 
tion chart. The ANT. COUPLING, Control “K”, 
should be set to Zero. After checking as above start 
the Engine or Motor Generator Unit and move the 
A. C. POWER Switch on the RECTIFIER MODU- 


“LATOR UNIT to the ON position. Turn the LINE 


VOLTS-FILAMENT VOLTS Switch to the LINE 
position and see that the voltage is 120. volts, if it is 
not see Section IX. Now, turn the switch to the 
FILAMENT. position and adjust to indicate 10 volts, 
by turning the control marked FILAMENT. 


(2) The telegraph key with cable and plug 
should be inserted in the keying circuit by means of 
the KEY jack. After allowing 30 seconds for filament 
warm up, move the D.C. POWER Switch on the 
RECTIFIER MODULATOR UNIT to the ON posi- 
tion. Pressing the key should energize the keying 
relay. This applies 500 volts from the auxiliary 
rectifier to the master oscillator and intermediate 
amplifier circuit. If the keying relay does not operate, 
the tube access door on the. RECTIFIER MODU- 


-LATOR UNIT should be inspected to see that the 


interlock circuit is properly closed. 


(3) Press the telegraph key and resonate the 
doubler tuning circuit by means of DOUBLER TUN- 
ING, Control “D”’. Resonance will be indicated by 
maximum grid current on the intermediate amplifier 
grid current meter (1A. GRID CURRENT). Next, 
resonate the intermediate amplifier circuit by means 
of the INT. AMP. TUNING, Control “F”’. Resonance 
will be indicated by maximum grid current on the 
power amplifier grid current meter (P.A. GRID 
CURRENT). Set the POWER CONTROL switch on 
the Rectifier Unit to the 1g tap. When the key is 
pressed, approximately 1200 volts will be applied 
to the plate of the power amplifier tube. Press the 
key and resonate the power amplifier circuit. This 
is best accomplished by starting from a low value of 
dial reading on P.A. TUNING Control “G” and 
rotating the control knob until the power amplifier 
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plate current meter, PA. PLATE CURRENT, located 
in the RECTIFIER MODULATOR UNIT, dips down- 
ward to a minimum value. When the doubler circuit, 
intermediate amplifier and power amplifier circuits 
have been properly resonated, the intermediate ampli- 
fier grid current meter, L.A. GRID CURRENT, will 
indicate approximately 6 milliamperes. The power 
amplifier grid current meter, PA. GRID CURRENT, 
will indicate approximately 40 milliamperes, and the 
power amplifier plate current meter, P.A. PLATE 
CURRENT, will indicate approximately 45 milli- 
amperes. 

(4) Set the antenna coupling, ANT. COUPLING 
Control “K” to approximately 25 divisions. Set the 
antenna tuning capacitor, ANT. TUNING CAPAC- 
ITOR, Control “I”, at approximately 50 divisions. 
Set the antenna feed switch, ANTENNA FEED Con- 
trol “H”, in the CURRENT or #1 position. Press 
the key and rotate the knob of the antenna tuning 
inductance, ANT. INDUCTANCE, Control “J”, until 
a rise in power amplifier plate current, P.A. PLATE 
CURRENT is noted. If no adjustment can be found 


that indicates resonance, change the ANTENNA . 


FEED, Control “H”, to the VOLTAGE or #2 position. 
' When the point has been found at which resonance 
occurs, and both controls “I” and “J” have been 
adjusted for maximum indication on the power 


amplifier plate current meter, readjust the antenna © 


coupling ANT. COUPLING, Control “K”, until the 
power amplifier plate current indicates approxi- 
mately 90 milliamperes. The power amplifier tuning, 
P.A. TUNING, Control “G” should be readjusted for 
minimum power amplifier plate current. 
b. FINAL ADJUSTMENT. 
(1) With the equipment operating satisfactorily 
on the 14g POWER tap, set the POWER CONTROL 
switch to full power. Pressing the key will apply 
2000 volts to the plate of the power amplifier tube. 
Press the key and readjust the power amplifier tuning, 
P.A. TUNING Control “G”, antenna tuning, ANT. 
TUNING CAPACITOR, Control “I’, ANT. IN- 
DUCTANCE Control “J”, and antenna coupling, 
ANT. COUPLING, Control “K” for optimum ad- 
justment. The power amplifier plate current meter 
P.A. PLATE CURRENT should not exceed the red 
line or 175 milliamperes. If it does exceed 175 
milliamperes, reduce the ANT. COUPLING, Control 
“K” to the proper plate current. The voltage com- 
pensation switches, A.C. VOLTAGE COMPENSA- 
TION, on the RECTIFIER MODULATOR UNIT 
should now be set so that keying the transmitter does 
not cause the filament voltage, as indicated by the 


LINE VOLTS-FILAMENT VOLTS meter, to fluctuate . 


more than approximately 0.2 volt. In general, it has 
been found that a capacitance of approximately 4 
microfarads is the correct compensation for full load 
operation. This is in addition to the 8 microfarads 
of fixed capacity that is continuously connected in the 
circuit. 


(2) When all adjustments are considered satis- 
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factory they may be recorded for future reference’ 
Also, it is desirable, that the operator note all meter 
readings and other observations which may aid in 
resetting the equipment. ; 

'- Q) For tuning of the equipment into a 4 or 
34 wave antenna, the procedure is same as for tuning 
into a 4 wave antenna except that the voltage current 
feed switch, ANTENNA FEED, Control “H’’, is set 
in the CURRENT or #1 position. 

CAUTION 
Do not operate the power amplifier plate cur- 
rent at a value greater than 175 milliamperes 
as indicated by the red line on the meter. 


14. INTERMEDIATE FREQUENCY TRANSMITTER. 


a. PRELIMINARY ADJUSTMENT. 


(1) Set the TRANSFER SWITCH on the REC- 
TIFIER UNIT to the LF. position. Set the POWER 
CONTROL Switch to TUNE position. The master 
oscillator range switch, M.O. RANGE. Control 
“A”, the master oscillator tuning, M.O. TUNING, 
Control “B”, the power amplifier range switch, 
POWER AMP. RANGE, Control “‘C’’ may be set to 
the desired frequency by reference’ to the calibration 
chart. Set the antenna coupling, ANT. COUPLING, 
Control “G’, to the minimum or zero position. With 
the power supply in operation, closing the A.C. 
POWER switch on the RECTIFIER MODULATOR 
UNIT, allowing 30 seconds for filament warm up, 
closing the D.C. POWER switch, and pressing the 
transmitter key will apply power to the INTER- 
MEDIATE FREQUENCY TRANSMITTER: With 
the POWER CONTROL switch in the TUNE posi- 
tion, approximately 500 volts will be applied to the 
plate circuit of the master oscillator and intermediate 
amplifier.. The power amplifier grid current meter, 
P.A. GRID CURRENT, should indicate approxi- 
mately 40 milliamperes. Set the POWER CONTROL 
switch on the RECTIFIER MODULATOR UNIT to 
the 4 POWER position. Press the telegraph key 
and resonate the power amplifier circuit by means of 
P.A. TUNING Control “D” for minimum power 
amplifier plate current as indicated on the P.A. PLATE 
CURRENT meter in the RECTIFIER MODULATOR 
UNIT. Under this condition, pressing of the key 
applies approximately 1200 volts to the plate af the 
power amplifier tube. In the resonance position, the 
power amplifier plate current meter should be in- 
dicating approximately 45 milliamperes. To adjust 
the antenna circuit, first set the antenna coupling, 
ANT. COUPLING Control “G”, to approximately 
10 divisions. Set the ANTENNA TUNING STEP, 
Control “E” on tap * 1 and rotate the antenna tuning 
control ANT. TUNING Control “F” throughout the 
range of the dial from 0 to 100 divisions. If no in- 
dication of a rise in power amplifier plate. current is 
noted on the P.A. PLATE CURRENT meter, set the 
ANTENNA TUNING STEP, Control “E”, on tap 
#2 and repeat the rotation of the ANT. TUNING, 
Control “F”. Repeat the process on each step of 
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Control “E” until a rise in the power amplifier plate 


current is noted. When the resonance point has been 
found, adjust the antenna coupling, ANT. COUP- 
LING, Control “G’, until the power amplifier plate 
current is 90 milliamperes. 

b, FINAL ADJUSTMENT. 

(1) With the equipment operating satisfactorily 
on the 14 power tap, set the POWER CONTROL 
switch to the FULL power position and press the key. 
This will apply 2000 volts to the plate of the power 
amplifier tube. Adjust the antenna coupling, ANT. 
COUPLING, Control “G”, until the power amplifier 
plate current is 175 milliamperes as indicated on 
P.A. PLATE CURRENT meter (pointer at the red 
line). Check the adjustment of the power amplifier 
tuning for best overall condition. 

(2) When these adjustments are considered 
satisfactory, they may be recorded for future reference. 
It is desirable, also, that the operator note all meter 
readings and other observations which may aid in the 
resetting of the equipment. 

15. FREQUENCY ADJUSTMENT FACILITIES. 

a, Binding posts are provided on the HIGH FRE- 
. QUENCY and INTERMEDIATE FREQUENCY 
TRANSMITTERS, marked C.F.I. for connection to a 
Crystal Frequency Indicator. These binding posts 
are connected to the master oscillators through a 


ground circuit in such a manner that sufficient energy - 


will be provided to the Crystal Frequency Indicator to 
allow easy adjustment of the master oscillators to the 
desired frequency. During checking or calibration 
of frequency, the POWER CONTROL switch on the 
‘RECTIFIER MODULATOR UNIT should be in the 

TUNE position.. If desired, the receiver can be used 

to monitor the transmitter to the same frequency as 
. some received signal. This is accomplished by first 

tuning the receiver on CW to zero beat with the in- 
coming signal. The transmitter master oscillator fre- 
quency is then varied until it is set to zero beat with 
the receiver. Its frequency now equals that of the pre- 
viously received signal. In order to avoid false set- 
tings, due to beat notes from harmonics, it is neces- 
sary that the operator assure himself, by the approxi- 
mate calibration of the transmitter, that he is near the 
desired frequency, before obtaining the exact setting 
with the aid of the Crystal Frequency Indicator or the 
receiver. After tuning the master oscillator to the 
_ correct frequency, the POWER CONTROL switch 
should be turned to the 14 POWER position and the 
intermediate. amplifier and power amplifier tuning 
control should be adjusted for optimum operation. 
It should be noted that the output of the C.F.I. post on 
the H.F, unit measures the frequency of the plate cir- 
cuit of the oscillator or double the master oscillator 
frequency. 
16. MCW OPERATION. 

a. After the transmitters have been adjusted as 
previously described for CW operation, they may be 
operated on MCW by setting the EMISSION switch 
to MCW. No other change in adjustment is required, 


Section V 
Paragraphs 14-20 


17. VOICE OPERATION. 


a. Tune the transmitter as previously described for 
CW. Then set the EMISSION switch to the VOICE 
position. Insert the microphone plug into the MIC 
jack on the RECTIFIER MODULATOR UNIT. 
Pressing the button on the microphone will operate 
the keying relays and energize the microphone. The 
microphone should be held close to the mouth and 


- the operator should speak in a normal manner. The 


audio volume control R-211, located on the top floor 
of the Rectifier Modulator Unit has been set to give 
the proper percentage of modulation under this 
condition. If it is desired to increase or decrease the 
percentage modulation, the control may be adjusted. 
Turning the control counterclockwise increases the 
percentage modulation. 


18. SIDE TONE VOLUME CONTROL. 


a. With the transmitter in operation, the amount of 
side tone delivered to the receiver may be varied by 
the SIDE TONE volume control on the RECTIFIER 
MODULATOR UNIT. Turning the control clock- 
wise increases side tone output. 


19, ROUTINE OPERATION. 


a. When the HIGH FREQUENCY and INTER- 
MEDIATE FREQUENCY TRANSMITTERS have 
been tuned to the frequencies desired, the normal 
routine operation of this equipment is as follows: 

(1) Start the Engine Generator or Motor Gener- 
ator Unit. Note operating instructions given in Sec- 
tion IX or Section XI respectively. 

(2) Move the I.F.-H.F. TRANSFER SWITCH on 
RECTIFIER MODULATOR UNIT to the transmitter 
unit desired, 

(3) Place the A.C. POWER switch in the ON 
position and check the filament voltmeter to see that 
it is indicating normal voltage. After 30 seconds has 
elapsed, close the D.C. POWER switch.: 

(4) No other adjustments are normally required, 
but it is desirable that the antenna current and plate 
current meters be occasionally observed to see that 
their indications are normal. 

b. During normal operation, and for short stand-by 
periods the A.C. and D.C. POWER switches may be 
left in the ON position. However, at the completion 
of a communication, or if there is to be a long period 
of inactivity of the equipment, the A.C. and D.C. 
POWER switches should be moved to the OFF posi- 
tion. 


20. CHANGING FREQUENCIES. 


_ @ The following is the procedure required for 
shifting from one frequency to another: 
(1) HIGH FREQUENCY TRANSMITTER, Type 
CAY-52120. 

(a) Unlock all tuning dials 

(b) Set M.O. RANGE, Control “A” 

(c) Set M.O. TUNING, Control “B” . 

(d) Set DOUBLER RANGE, Control “C” 
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(e) Set DOUBLER TUNING, Control “D” 
(f) Set INT. AMP. RANGE, Control “E” 
(g) Set INT. AMP. TUNING, Control “F” 
(4) Set P.A. TUNING, Control “G” 
@) Set ANTENNA FEED, Control “H”’ 
YG) Set ANT. TUNING CAPACITOR, Con- 
trol “I” 
(2) Set ANT. INDUCTANCE, Control “J” 
() Set ANT. COUPLING, Control “K” 
(2) INTERMEDIATE FREQUENCY TRANS- 
MITTERS, Type CAY-52119 
(2) Unlock all tuning dials. 
(6) Set M.O. RANGE, Control “A” 
(c) Set M.O. TUNING, Control “B” 
(d) Set POWER AMP. RANGE, Control “C” 
(e) Set P.A. TUNING, Control “D” 
YG) Set ANTENNA TUNING STEP, Con 
trol “E” 
(g) Set ANT. TUNING, Control “EF” 
(6) Set ANT. COUPLING, Control “G” 


21. PERFORMANCE. 


a. The power output rating of the Model TBW, 
TBW-1 Portable Radio Transmitting Equipment is 
as follows: 
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Watts Watts 
CW or VOICE 
Frequency MCW Not 
Modulated 

a) INTERMEDIATE 

FREQUENCY 350- 

TRA ISMUCTER 1000 Kes. 100 25 
(2) HIGH 

FREQUENCY 3000- 

TRANSMITTER 18100 Kes. 100 25 


b. The actual power output of the equipment will 
generally be much greater than the rated power out- 
put. For actual data regarding the power output per- 
formance, the reader is referred to the typical test data 
(paragraph 27) in the Maintenance Section of -this 
book. The power taken from the power source is also 
shown in this data. 


22. RESETABILITY. 


a. The reset accuracy of the equipment is such that 
after adjusting the transmitter for operation at any 
frequency within its range, noting settings, and then 
completely detuning, it is possible to reset the trans- 
mitter with an accuracy of .02% when approaching 
the setting in either direction. For best accuracy, 
however, it is good policy to make final adjustments 
in the direction in which the dial reading increases. 

6, The accuracy of the typical calibration curves in 
this book is approximately plus or minus 2%. 
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Vi. PREVENTIVE MAINTENANCE 


23. ROUTINE INSPECTION. 


a: In the interest of avoiding trouble, the radio 


‘installation should be thoroughly inspected at least 


every 30 hours of operation. Check particularly the 


. following points: 


(1) CHECK FOR LOOSENESS AND WEAR. 


(a) Loosening of the mountings of the units 


- and the screws and nuts in general. 


(6) Mechanical and electrical condition of all 


_ cables and plugs. 


(2) CLEANING AND ADJUSTING. 


(a) Check the condition of all fuses to see that 
their ferrules have not become corroded and clean 
then with fine crocus cloth, if necessary. 


(6) Check all vacuum tube contacts to see that 


_they have not become loose or corroded, and clean 


them with fine crocus cloth if necessary. 


(c) Examine the keying relay contacts for ex- 
cessive wear. Do not adjust the relay unless abso- 
lutely necessary. Refer to Fig. 13-25 for necessary 
adjustment. 


(d) Wipe all ceramic insulators, switches, etc. 


* free from dirt or dust. 


(e) Rotating coils should be kept clean and 


.- free from dust. The roller and coil wire are silver 
coated and should require no attention. The brass 


tod on which the roller travels should, under normal 
conditions, require no attention. Should the rod 
become corroded, it should be polished bright and 
clean with a very fine grade of crocus cloth. Make 
certain that no abrasive remains on the rod. Do not 
apply any lubricant to rod. 


(f) Special: attention should be given to the 
master oscillator range switches in both the HIGH 


' FREQUENCY and INTERMEDIATE FREQUENCY 


TRANSMITTERS. The contact surface should be 


kept clean and free from all lubricant. Do not clean’ 


with an abrasive. Use only a soft cloth and carbon 
tetrachloride. Avoid bending the thin switch blades 


-during handling. 


(g) Should the equipment be exposed to the 


effects of salt water spray, it should be wiped clean 
-and dry. A very small amount of light oil on a soft 


cloth wiped over the etched nameplate will preserve 
the finish and prevent the corrosive action of salt 


_ Water spray. 


(3) ENGINE GENERATOR UNIT. | 


(a) See Section IX for maintenance. 


(4) MOTOR GENERATOR UNIT. 
(2) See Section XI for maintenance. 


6. All of the aluminum used in the equipment has 
been treated to resist the effects of salt water spray. 
Should this surface treatment become scratched or 
broken, seal the exposed surface with clear lacquer. 
Care should be given to see that after any screws or 
outs have been removed, the surface under the lock- 
washers is properly treated with clear lacquer. Elec- 
trical contact must be maintained, however, in the 
case of grounding screws. , 


24. REPLACEMENTS. 


a. The only components which may normally be 
expected to require occasional replacement are the 
vacuum tubes. In general, however, whenever the 
performance of the equipment is below its previous 
standard, the tubes should be checked by comparison 
with fresh tubes. For replacement parts on. Engine 


_ Generator unit see Section X. For replacement parts 


on Motor Generator Units see Section XI. 


6. If, due to abnormal conditions, other compon- 
ents such as transformers, reactors, resistors, etc., 
fail, they should be replaced by similar units as listed 
under the heading of “PARTS LIST” Section XII. 


25. LUBRICATION. 


a. The tuning dial bearings, the rotating coil bear- 
ings, variable capacitor bearings, and the switch 
bearings should be lubricated once every six months 
with a few drops of light penetrating oil, Navy lubri- 
cant # 2075. 


26. KEYING RELAY. 


a. Once a year, or as required, the keying relay 
plunger should be removed from the relay and care- 
fully wiped clean using only a soft cloth and carbon 
tetrachloride. The plunger may be removed from the 
relay by removing the two top contact boards, the 
back stop nut and damper assembly (nut, screw, spring 
and plunger). Make certain that the plunger is thor- 
oughly dry before reassembling the relay. No lubri- 
cant should be used. Readjust relay after reassembly 
per Fig. 13-25. 


27. TEST DATA. 


a. Typical test data is given in the following table 
which gives Power Input, R.F. Power Output, meter 
readings and dial settings, at various frequencies, for 
the I.F. and H.F. Transmitters. 
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b. POWER INPUT, RF POWER OUTPUT, TYPICAL METER READINGS AND DIAL SETTINGS, I. F. TRANS. 


TYPE CAY-52119 


Ant. Current 


« 


POWER INPUT, RF POWER OUTPUT, 


TYPE CAY-52120 


All readings taken on CW Emission. 


Vil. CORRECTIVE 
WARNING 


7-0 


OPERATION OF THIS EQUIPMENT 
INVOLVES THE USE OF HIGH VOLT- 
AGES WHICH ARE DANGEROUS TO 
LIFE. OPERATING PERSONNEL MUST 
AT ALL TIMES OBSERVE ALL SAFETY 
REGULATIONS. DO NOT CHANGE 
TUBES OR MAKE ADJUSTMENTS IN- 
SIDE EQUIPMENT WITH HIGH VOLT- 
AGE SUPPLY ON. DO NOT DEPEND 
UPON DOOR SWITCHES OR INTER- 
LOCKS FOR PROTECTION BUT AL- 
WAYS SHUT DOWN MOTOR-GENER- 
ATOR OR OTHER POWER EQUIP- 
MENT. UNDER CERTAIN CONDI- 
TIONS, DANGEROUS POTENTIALS 
MAY EXIST IN CIRCUITS WITH POW- 
ER CONTROLS IN THE OFF POSITION 
DUE TO CHARGES RETAINED BY CA- 
PACITORS, ETC. TO AVOID CASUAL- 
TIES ALWAYS DISCHARGE AND 
GROUND CIRCUITS PRIOR TO 
TOUCHING THEM. 


GREAT CARE SHOULD BE EXERCISED 
WHEN OPERATING THE EQUIPMENT 
WITH ANY OF THE SHIELDS REMOV- 
ED FOR PURPOSES OF OBSERVATION 
OR BENCH TESTING. THE MAIN 


-_POWER SWITCH SHOULD BE TURNED 


“OFF” AND THE HIGH VOLTAGE CIR- 
CUITS GROUNDED BEFORE ANY IN- 
TERNAL PART IS TOUCHED WITH 
THE BARE HAND. 


THE ATTENTION OF OFFICERS AND 
OPERATING PERSONNEL IS DIRECT- 
ED TO CHAPTER 67 OF THE BUREAU 
OF SHIPS MANUAL, OR SUPERSEDING 


Dial Readings 


R.F. | Output 


Aguurwene | > 


MAINTENANCE 


INSTRUCTIONS, ON THE SUBJECT OF 
“RADIO SAFETY PRECAUTIONS TO BE 
OBSERVED”. 


28. GENERAL. 


a. In case the equipment appears inoperative, it is 
suggested that before looking for defective circuits, 
the following points be determined: 

(1) Is the power supply connected? 

(2) Are both POWER switches on the Rectifier 
Unit turned ON and are all other switches in proper 
positions? 

(3) Are all fused circuits complete and are the 
fuses making good contact in their clips? 

(4) Are all connecting plugs properly inserted 
and making good contact? 

(5) Have any vacuum tubes been damaged and 
do all filaments light properly? 

(6) Will the equipment operate when a different 
type of transmission is chosen by the EMISSION 
switch? é 

b. For checking Spemuan of the various circuits in 
attempting to locate any trouble, the most valuable 


_ instrument is a voltmeter having a resistance of ap- 


proximately one thousand ohms per volt. An indi- 
cating circuit tester or “ohm-meter’ will also prove 
of value for this work. 

c. The various diagrams in the rear of this book 
will prove of value; for actual tracing of circuits in 
trouble location, the actual wiring diagrams should 
be referred to in preference to the simplified schem- 
atic diagram. In paragraph 27 is listed typical test 
currents and voltages, for various portions of the 
circuit, and for different types of emission. While 
these values will vary somewhat in different equip- 
ments and under different conditions, comparison of 
measured voltages and currents with the tabulated 
values will often prove of assistance. 
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29. INSUFFICIENT DISTANCE RANGE. 


a. This may be due to the following general causes: 

(1) Unsuitable frequencies. (Refer to Par. 10). 

(2) Variable propagation condition—On high 

frequencies, considerable variation may occur from 
day to day. (Refer to Par. 10). . 


(3) Improper antenna connections—(Refer to 
Par. 6g). 


30. FADING OR POOR SIGNAL QUALITY. 


a. Fading is encountered at both slow and rapid 
rate, sometimes so fast that it makes itself more evi- 
dent by distortion of signals than by noticeable 
fluctuation in volume. Fading may often be reduced 
by changing to a different communication frequency. 
Vibrations may modulate the transmitter frequency 
by means of vibrating tuning capacitor plates, or by 
loose elements, especially in the master oscillator 
tubes. This may be-checked by replacing the master 
oscillator tubes. 


(1) An excessive “grow!” or “rattle” modulation 
in the transmitter output, usually accompanied by a 
‘reduction in the supply voltage, may be due to a 
partial breakdown in the generator. 


(2) A vibration modulation or unsteady CW note - 


may be due to the frequency control not being locked 
or transmitter not free to vibrate on rubber mountings. 

(3) Radio frequency “lilt” or poor keying on 
CW or MCW will be caused by improper setting of 
the A.C. VOLTAGE COMPENSATION. 


31. SIGNALS OFF FREQUENCY. 


a. Signals steady but off frequency may be due to 
master oscillator calibration in error, slippage of the 
master oscillator capacitor, or dial on shaft. 

(1) Calibration of the master oscillator should 
be checked occasionally, and if found to be more than 
- +2% off frequency as compared with curves Figs. 13-26 

and 13-28 or previous calibrations, the dial readings 
should be brought back to previous calibration. This 
can be accomplished by adjusting C-101 in the IN- 
. TERMEDIATE FREQUENCY TRANSMITTER and 
C-301 in the HIGH FREQUENCY TRANSMITTER. 
Check points 300 Kes. and 3000 Kes. for the INTER- 
MEDIATE FREQUENCY and HIGH FREQUENCY 
TRANSMITTER, respectively. 


32. POWER SOURCE TROUBLES. 


a. Power supply trouble may be responsible for 
_the following: 
(1) Keying relay refuses to operate: 
(z) Fuse F-203 open or blown. 
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(4) Interlock not closed. 
(2) Keying relay chatters when key is closed. 
(a) Excessive resistance in battery line or con- 
nection to key. . , 
(3) Excessive voltage ripple in power supply 
(1600 cycles carrier modulation): 
(a) Filter capacitor open or disconnected. 
(4) Keying relay operates and filaments light, 
but high voltage D.C. not available. 
(z) H.V. rectifier tubes short or open. 
(4) Fuse F-202 open or blown. 


33. R.F. CIRCUIT TROUBLES, 


a. Circuit trouble in master oscillator circuit may 
be due to: 
(1) Poor contact in master oscillator range 
switch (Control A). 
(2) Damaged master oscillator tube; try replac- 


ing with spare. 


(3) Open grid leak. 
(4) Fuse F-201 open or blown. 
b. Circuit trouble in intermediate amplifier and 
power amplifier circuits may be due to: 
(1) Improper tuning adjustment. 
(2) Open grid resistor. 
(3) Poor contact in range switches or rotating 
coil. 
(4) Insufficient excitation from master oscillator 
or intermediate amplifier. Try replacement tubes. 
¢. Trouble in antenna circuit and coupling may be 
due to: 
(1) Antenna current meter open. 
(2) Electrical breakdown at lead-out insulator. 
(3) Partial ground on antenna or counterpoise, 
such as tree branch, etc. 
d. “Lilting” note, when keying, may be due to: 
(1) Improper adjusting of A.C. VOLTAGE COM- 
PENSATION. 


e. Excessive ripple may be the result of: 
(1) Rectifier filter capacitors open. 
(2) Faulty range switch contacts. 
(3) Defective master oscillator or rectifier tube. 
(4) Shock mountings not free (object wedged 
under or above transmitter). 


34. SIDE TONE TROUBLES. 


a. If side tone absent look for: 
(1) Faulty operation of contacts, 7 and 3, of 
K-101, K-301 keying relay. 
(2) Resistors R-203 or R-204 open or shorted. 


RESTRICTED 7-1 


Sections VII-VIIl 


(3) Broken phone cord or faulty plugs. 

4. If side tone is too weak, the trouble may be: 
(1) Improper impedance or defective phones. 
(2) Poor contacts in K-101, K-301 keying relay. 
(3) Defective volume control. 

c. If side tone is too strong, the trouble may be: 

; (1) The adjustment of Resistor R-204 is set too 

high. 

(2) Resistor R-203 shorted. 


35. VOLTAGE BREAKDOWN. 


a. Voltage breakdown may be caused by: 
(1) Keying relay contacts set too close. 
(2) Moisture in plugs or jacks. 

(3) Air capacitor plates out of alignment. 
(4) Insufficient antenna coupling. 
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36. RECEIVER TROUBLES. 


a. Receiver howl or feedback may be caused by 
poor or improper adjustment of antenna back con- 
tacts of keying relays K-201, K-202. See Fig. 13-25 
for adjustment. 

5. No reception through keying relay: 

(1) Receiver antenna contacts fail to close. 

c. Reception Weak. 

(1) Receiver antenna alignment needs retrim- 
ming. 

@. Receiver noisy. 

(1) Chattering contacts in relay, need re-adjust- 
ing. 
(2) Faulty regulator or filter in generator control 
box. 
e. See Instruction Book covering particular Re- 
ceiving Equipment being used. 


VIII. VACUUM TUBES 


37. USE OF VACUUM TUBES. 

a. All tubes supplied with the equipment shall be 
consumed prior to employment of tubes from general 
stock. 


CAUTION 


IN ORDER TO OBTAIN SATISFAC- 
TORY TUBE LIFE, THE FILAMENT 
VOLTAGE MUST BE MAINTAINED AT 
THE CORRECT VALUE OF 10.0 VOLTS 
AS INDICATED BY THE RED LINE ON 
THE FILAMENT VOLTMETER. OPER- 
ATION AT OVER VOLTAGE WILL 
REDUCE THE FILAMENT LIFE, WHILE 
OPERATION AT UNDER VOLTAGE 
WILL REDUCE THE EMISSION FROM 
THE TUBE AND IN TIME RESULT IN A 
DECREASE IN OUTPUT. OTHER RAT- 
INGS GIVEN THROUGHOUT THE 
TEXT OF THIS INSTRUCTION BOOK 
MUST BE REGARDED IF OPTIMUM 
TUBE LIFE IS TO BE OBTAINED. 


38. TUBES EMPLOYED. 


a. The tubes used in the Model TBW, TBW-1 
Portable Radio Transmitting Equipment are as 
follows: 

(1) INTERMEDIATE FREQUENCY TRANS- 
MITTER 
(a) 1 Navy Type_ 801 Master Oscillator 
(6) 1 Navy Type_ 807 Intermediate Amplifier 
(c) 1 Navy Type_ 803 Power Amplifier 
(2) HIGH FREQUENCY TRANSMITTER 
(2) 1 Navy Type_ 837 Master Oscillator 
(b) 1 Navy Type_ 837 Intermediate Amplifier 
or Frequency Doubler 
(c) 1 Navy Type_ 803 Power Amplifier 


(3) RECTIFIER MODULATOR UNIT 
(a) 1 Navy Type_5Z3 Low Voltage Rectifier 
(6) 2 Navy Type_ 1616 High Voltage Rectifiers 
(c) 1 Navy Type_ 843 Modulator 


6, The vacuum tubes used in this equipment are 
operated within the limits specified in Navy specifi- 
cation RE-13A-600B. If optimum tube life is to be 
obtained, the cautions given and current limits given 


throughout this instruction book must be observed. 


c. When the circuits of the HIGH FREQUENCY 
TRANSMITTER have been properly resonated, the 
grid current of the Navy Type_ 837 tube, used in the 
intermediate amplifier or frequency doubler circuit, 
will be approximately 3 to 7 milliamperes as indicated 
by the ILA. GRID CURRENT meter, while the grid 
current of the Navy Type_ 803 tube used in the power 
amplifier circuit will be approximately 20 to 40 
milliamperes as indicated by the P.A. GRID CUR- 
RENT meter. The input to the Navy Type_ 803 power 
amplifier tube should never exceed 175 milliamperes 
as indicated by the P.A. PLATE CURRENT meter. 
Overloading of the power amplifier be will result 
in decreased tube life. 


d. The INTERMEDIATE FREQUENCY TRANS- 
MITTER circuits when properly resonated will result 
in a grid current of approximately 12 to 20 milli- 
amperes for the Navy Type_ 803 tube used in the 
power amplifier circuit. This current will be indi- 
cated by the P.A. GRID CURRENT meter. The 
input to the power amplifier tube should never exceed 
175 milliamperes as indicated by the P.A. PLATE 
CURRENT meter. 
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e. Both the Navy Type_ 801 and Navy Type_ 803 
tubes are of the thoriated filament type. In case of 
severe overload resulting in overheating of tubes of 
this type, the electron emission may be very slight or 


.. may be reduced to a point where oscillations will not 


start. Unless the overload has liberated a large amount 
of gas the activity of the filament can usually be re- 
stored by operating the tube at normal filament poten- 
tial for ten minutes or longer with the plate potential 
off. This reactivating process, if carried out in the 
equipment, can be accelerated by raising the filament 
potential, as indicated by the filament volt meter, to 


(1) Navy Type_ 801 Tube as a Class C. Oscil- 
lator — ; 


Full Load 
Operating Data 

Plate Voltage 450 Volts 
Plate Current 60 MA 
Control Grid Current (D.C.) 12 MA 
Filament Voltage 7.5 Volts 
Filament Current 1.25 Amps. 
Plate Dissipation 15 Watts 


(2) Navy Type_ 843 Tube as Audio Amplifier 
Class A ; 


Plate Voltage 250 Volts 
Plate Current 250 MA 
Control Grid Volts (D.C.). -20 Volts 


Control Grid Current (D.C.) 0 
_ Filament Voltage 2.5 Volts 
’ Filament Current 2.3-2.7 Amps. 


(3) Navy Type_ 803 Tube as a Class C Amplifier 
_ (CW and MCW Condition) 


Plate Voltage 1950 Volts 
Plate Current 175 MA 
Plate Dissipation’ 125 Watts 
Filament Voltage : 10.0 Volts 
Filament Current 5 Amps. 
Control Grid Voltage (D.C.) -75 Volts 
Control Grid Current (D.C.) 40 MA 
Shield Grid Voltage 350 Volts 
Shield Grid Watts 25 Watts 
Suppressor Grid Voltage 45 Volts 


(4) Navy. Type_803 Tube as a Suppressor 
Modulated R.F. Amplifier Class C (VOICE Condition) 


Plate Voltage 2000 Volts 
Plate Current 90 MA 


Plate Dissipation 40 Watts 
Filament Voltage 10 Volts 
Filament Current 5 Amps. 
Control Grid Voltage (D.C.)  -200 Volts 
Control Grid Current (D.C.) 10 MA 
Shield Grid Voltage 250 Volts 
Shield Grid Watts 25 Watts 
Suppressor Grid Voltage -110 Volts 
Suppressor Grid Current 0 


Section Vill 
Paragraph 38 


12 volts, but no higher. If the reactivating process is 
carried out on a test setup 12 volts should be used for 
the Type_ 803 and 9 volts for the Type_ 801 /Tube. 
The useful life of all thoriated filament mbes is usually 
ended long before the filament burns out. If a tube 
loses its emission and cannot be reactivated within a 
reasonable length of time by the method described 
above, it should be replaced by a new tube. 

jf; The following tabulation compares the oper- 
ation of tubes used in the equipment with the ratings 
listed in Navy. specification RE-13A-600B. . 


(5) Navy Type_ 807 Tube as a Class C. R.F. 
Amplifier , 


Full Load 
Operating Data 
Plate Voltage 250 Volts 
Plate Current 100 MA 
Plate Dissipation 25 Watts 
Heater Voltage 6.3 Volts 
Heater Current 0.9 Amp. 
Control Grid Voltage (D.C.) -10 Volts 
Control Grid Current (D.C.) 3 MA 
Screen Grid Voltage] 250 Volts 
Screen Grid Current 3.5 MA 


(6) Navy Type_ 5Z3 Low Voltage Rectifier 


Filament Voltage 5 Volts 
Filament Current 3.0 Amps. 
Peak Inverse Voltage 1400 Volts 
Average Plate Current 125 MA 


(7) Navy Type_ 1616 Tube as a Half Wave Recti- 
fier 


Filament Voltage 2.5 Volts 
Filament Current 5.0 Amps. 
Peak Inverse Voltage 5.0 KV 
Peak Plate Current 0.8 Amp. 
*Average D.C. Plate Current 175 MA 


*From two tubes. 


(8) Type_ 38837 (_ 837)Tube as a Class C Oscil- 
lator 


Plate Voltage 500 Volts 
Plate Current .075 Amp. 
Plate Dissipation 10 Watts 
Filament Voltage 12.6 Volts 
Filament Current 0.7 Amp. 
Control Grid Voltage (D.C.) | -100 Volts 

Control Grid Current (D.C.) .008 Amp. 
Shield Grid Voltage 150 Volts 
Suppressor Grid Volts 35 Volts 
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IX. ENGINE GENERATOR SET—CDO-73004 


39. INTENT OF DESIGN. 


a. The Gasoline Engine Generator Set Navy Type 
CDO-73004 consists of a generator Navy Type CDO- 
21647 which is directly connected to ‘a gasoline 
engine Navy Type CDO-18009. These two units are 
mounted on a common sub base, which in turn is 
shock mounted on a flat base. The complete unit is 
fitted with a water tight cover which has a pair of 
handles for convenient transportation. 

b. The unit is designed to operate from Navy 
aviation grades of gasoline and oil as recommended 
under operating and servicing instructions. The 
generator output is rated at 120 volts, 800 cycles, 
single phase, 1.0 K.W. at 85% power factor. D.C. 
power is also available at 14 volts D.C. and 20 am- 
peres. 

c. Depending upon the nature of ‘the load, a com- 
pensating capacitor may be necessary to obtain full 
rated load and to provide satisfactory voltage regula- 
tion. When used with TBW series of radio trans- 
mitting equipment, this capacitor is mounted in the 
transmitter unit. The compensating capacitor is 
ordinarily connected in series with the A.C. generator 
output. Compensating capacitors are not furnished 
as part of the gasoline-engine generator set. The 
usual values of capacity range from 8 to 20 mfd. and 
the capacitor must be suitable for continuous oper- 
ation at the rated load current at 800 cycles. 

d. The D.C. generator output is filtered to reduce 
ripples in the D.C. voltage to a minimum. Small 
capacitors are connected from the brush boxes to 
ground in such a manner as to minimize radio fre- 
quency disturbances. 


40. DETAILED DESCRIPTION. 


a, ENGINE. 


(1) The engine is of the two cylinder horizontal 
type with cylinder blocks which can be separated 
from the crankcase. The engine is a four cycle, L head 
air-cooled unit operating on gasoline. The bore is 
214”, and the stroke is 214’. The compression ratio 
is 534,to 1.. The cylinder is cast aluminum with cast 


iron liner shrunk in place. The valve guides are of © 


cast iron and removable from the block. Valve seats 
are of alloy iron, also removable and replaceable. 

(2) A valve tappet spring chamber is an integral 
part of the cylinder casting and is covered by a cast 
aluminum plate, retained bya single screw. 

(3) The crankcase is of cast aluminum and is 
removable from a cast aluminum oil base by removing 
four hexagon nuts. The cylinders are removable as 
are the cylinder heads. Aluminum pistons with three 
piston rings (two compression and one oil control 
ring) are used. Aluminum connecting rods provide 
light reciprocating parts. 

(4) The main bearings are pressed into the crank- 
case and rear bearing plate generator adapter casting 


and are line-reamed, with the rear casting bolted to 
the crankcase. The main bearing material is steel- 
backed babbitt. They are 133” in diameter, 11” long. 
The camshaft is supported on one ball bearing at its 
forward end, which absorbs the timing-gear load, and 
one babbitt-lined steel-backed bearing at its opposite 
end. A cast iron camshaft gear with its integral gov- 
ernor mechanism meshes with a steel crankshaft gear. 
The engine and generator speed is controlled con- 
stantly at 2666 rpm. An external governor adjust- 
ment is accessible atop the engine to vary engine speed 
and voltage from the generator. A screen type air 
cleaner is mounted on an adapter carried on the car- 
buretor intake horn. The crankcase is ventilated by a 
crankcase ventilator assembly atop the carburetor 
to allow passage of air in and out of the crankcase, 
during engine operation. An oil filler opening is 
located on the crankcase and is equipped with a cap 
and rod assembly, retained by a spring lock. Oil level 
is indicated by the bayonet gauge incorporated in this 
assembly. Ignition is supplied the engine by a fly 
wheel type magneto generator unit, and an external 
magneto breaker mechanism. See sketches of mag- 
neto stator assembly and breaker mechanism shown 
on Figs. 13-57 and 13-59. The magneto generator 
unit is housed directly behind the engine cooling 
blower flywheel and current generated by this as- 
sembly is interrupted and the spark provided at each 
spark plug at the correct time by the breaker mech- 
anism. 

(5) The external breaker mechanism is mounted 
on top of the crankcase directly below the intake 
manifold and is protected by a cast aluminum cover 
that can be removed by loosening one screw. An 
ignition breaker plunger, operated by a cam ground 
in the rear main bearing section of the camshaft, oper- 
ates the ignition breaker arm. The breaker point gap 
should be maintained at .020’. The ignition breaker 
timing is not adjustable. 

(6) Cooling of the engine is'accomplished by the 
flywheel blower which draws air in through the center 
of the blower housing and distributes it outward to 
both cylinders where it is forced over cylinder head 
surfaces, cylinder fins and all other areas which must 
be cooled, and discharges it upward from each of the 
cylinders. A flexible lubricating oil-drain is located 
on the lower right-hand corner of the oil and mount- 
ing base. The spark plugs are shielded by an alumi- 
num case and the high tension cables are shielded. 
The ignition coils which are mounted behind the 
engine flywheel cooling blower are permanently 
insulated. 

(7) The engine is lubricated by a full pressure 
lubricating system. Oil is pumped from the bottom 
of the oil base by a piston type pump actuated by a 
lever deriving power from the eccentric on the cam- 
shaft. Oil is pumped under 25 to 50 pounds pressure, 
regulated by a non-adjustable bypass set at the factory, 
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to both front and rear main bearings, where it is 
forced through drilled openings in the crankshaft to 
the connecting rod bearings. There it is distributed 
by spray to all other moving parts of the engine. The 
oil enters the pump through a filter screen which is 
'- removable for cleaning after the oil base has been 
removed from the crankcase. 


6. GENERATOR. 
(1) The generator is of the four pole, inductor 
_ alternator type. The magnetic circuit of the generator 
is identical with that of a four pole D.C. motor or 
generator. The direct current excitation and charging 


current is generated by a rotating armature, revolving | 


inside of four D.C. poles, which are magnetized by 
four individual field windings. Located in the face of 
these stationary poles are a series of slots, designed 
with a correct numerical relation to the rotating arma- 
cure slot. These slots in the pole shoes contain the 
A.C. winding, which produces the 800 cycle, 120 voll, 
A.C. output by inductor alternator action. 


(2) The’ armature revolving in the field produces 

a direct current voltage in the conventional manner. 
The number of slots in the armature, and in the pole 
faces, however, are numerically arranged so that when 
-one rotor tooth passes out of the field pole, one is 
entering into the pole at the other end. This construc- 


tion will provide a magnetic path of uniform cross- - 


sectional area at all positions of the rotor while the 
generator is operating. In one position, the slots in 
the pole faces are further arranged to provide a mag- 
netic path through the A.C. coils of as low reluctance 
as possible. In the next position of the armature, it 
will have shifted out of phase with the A.C. coil to 
create a magnetic path of as high reluctance as pos- 
sible. It will be seen that this will create a rapidly 
vibrating magnetic flux through the A.C. winding, 
thereby producing the 800 cycle generator voltage. 
(3) In the pole shoes high grade steel of thin 
gauge is used. The teeth ‘in the shoes are operating 
at very high flux densities which will greatly increase 
the iron losses unless excellent material’ is used. In 
_ the rotor a lower grade of electrical steel and a thicker 


"gauge is used as the frequency of flux reversal in the 


rotor teeth is not the same as the fundamental fre- 
- quency output of generator, but is of lower value pro- 
portional to the number of magnetizing poles in the 
generator, and the revolutions at which it is operating. 

(4) The winding around the field pole is of con- 
ventional shunt type as used in D.C. generators. This 
shunt winding is designed to operate from the 1414 
’ volts output of the generator. In order to provide the 
proper regulation, the magnetic circuit of the gener- 
ator is saturated to prevent, insofar as possible, a 
lowering of the A.C. and D.C. voltages when the load 
is applied. 

(5). The A.C. winding is also designed with a 
pfoper amount of synchronous impedance to allow 
‘the A.C. voltage to remain constant as the load is in- 
creased. The internal reactance of the generator is 
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neutralized by the magnetizing effect of capacitors in 
the radio transmitters-or other load. 

(6) In order to maintain proper synchronous 
impedance, it is important that the air gap of the 
machine be between .010 and .014 of. an inch. This 
is controlled at the factory, and no change in it must 
be made as it will affect the operation of the equip- 
ment. 

(7) The revolving armature of the machine is 
coupled directly to the crankshaft by a male and 
female taper. The armature arbor is hollow, with a 
draw bolt passing through it from the crankshaft with 
a nut at the rear, drawn up to hold the tapered arma- 
ture shaft secure in the hollow crankshaft. 

(8) The generator is cooled by forced air circu- 
lated by a blower mounted at the engine end of the 
generator. Air is drawn from the bottom at the rear 
of the generator up and around the generator field 
coils and armature, and discharged from openings in 
the adapter casting between the engine crankcase and 
the generator frame. 

(9) The outboard end of the armature is carried 
by grease sealed ball bearings which require attention 
once each six months. A conventional commutator 
and brush rig assembly is provided to collect D.C. 
current from the revolving armature. Four brushes of 
the metal graphite type are used and replacements 
must be of this same material. Small capacitors are 
connected across each of the brushes to minimize 
radio interference. 

(10) The alternating current winding is s provided 
with five taps which are connected to a terminal block 
in the control assembly. By means of these taps, the 
proper voltage can be selected. 

(11) All windings of the generator are impreg- 
nated with a phenolic insulating varnish and baked. 
Several successive impregnations are used to thor- 
oughly insulate and secure the various windings in 
place. The generator frame is a rolled steel ring, butt- 
welded and machined inside to receive the pole shoes. 
The complete generator is designed for a temperature 
rise of not greater than 40 degrees Centigrade. 

(12) Mounted on the side of the generator is a 
control assembly, which includes the following parts: 
generator terminal block; transmitter and battery 
receptacle; soldering iron and light receptacle; and 
in the direct current circuit a filter choke; charging 
control rheostat; reverse current cutout relay; filter 
capacitor; suitable fuses; and D.C. ammeter. 

(13): The A.C. output from the generator is con- 
nected through a 15 ampere fuse to the transmitter, 
and soldering iron and light receptacle. In the D.C. 
circuit, a filter choke and filter capacitor are provided 
to reduce the direct current ripple to a negligible 
value. A reverse current relay prevents the battery 
current from flowing back into the generator when 
the plant is not operating. A charging ammeter indi- 
cates the direct current flowing to the battery recep- 
tacle, and a rheostat makes adjustment of this current 
possible. All of these parts are suitably mounted and 
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enclosed in an aluminum housing, bolted to the side 
of the generator. 


ce. CARRYING CASE. 

(1) The engine and generator are mounted on a 
4 inch thick plate of aluminum, which is designed to 
serve as a base and as the bottom of the carrying case. 
The outer edge of this base is constructed with a 
Neoprene gasket to create a watertight joint when the 
aluminum housing is lowered over the set and screwed 
in place. 

(2) The aluminum base plate is fitted with stain- 
less steel threaded inserts to avoid threading the soft 
aluminum alloy, which would be undesirable due to 
the frequent assembly and disassembly of the housing. 

(3) The housing itself is constructed of alumi- 
‘num thoroughly ribbed and corrugated to produce 
surfaces of great strength and rigidity. 


41. ENGINE GENERATOR SET OPERATION. 


a. When operating the Type CDO-73004 ENGINE 
GENERATOR SET in field service, the location of 
the plant is important. When operated on the ground, 
a place should be selected where it will be free of 
sand, mud, and dust, if possible. Although the unit is 
protected against normal exposure, it is desirable to 
shelter it wherever practical. The plant will operate 
satisfactorily in rain, but unnecessary exposure to 
rain as well as other elements is undesirable. Loca- 
tions of high humidity are also undesirable and should 
be avoided when possible. This generator set is of 
precision construction, and keeping the unit as clean 
as possible will aid greatly in reducing break-downs 
and trouble. 

&. Great care should be taken when moving the 
unit to see that it is not damaged by bumping against 
other objects, or dropped, thereby damaging its 
transportation case, the mounting system, or the 
motor generator or controls themselves. If the plant 
is filled with oil and gasoline, it should always be 
kept in an upright position unless it is certain that the 
vent openings for the breather and gasoline tank are 
tightly closed. With these openings shut tightly, 
the unit is sealed, and may be temporarily carried in 
any position. 

c. When operating the unit in a small room or 


shed, proper consideration must be given to ventila- 


tion. An adequate supply of fresh cool air to the — 


engine and a means for discharging heated air and 
exhaust must be provided. Similarly, great care should 
be exercised in the selection of the location for the 
plant aboard any mobile vehicle or boat to insure that 


mechanical noises and vibration will not interfere 


with operation of the equipment or personnel aboard. 


CAUTION 


EXHAUST GASSES FROM THE TYPE 
CDO-73004 ENGINE GENERATOR CAN 
CAUSE ILLNESS OR DEATH IF PROPER 
PRECAUTIONS ARE NOT TAKEN. 
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d. EXHAUST. . 
(1) It is extremely important when the engine 
generator is operated in a closed, or even a well 
ventilated room, the exhaust pipe must be suitably 


connected and run to outside air to dispose of the 
carbon-monoxide gas. Otherwise illness or even 
death to personnel will result. 

(2) Similarly it is extremely important, when 
operating the unit in a closed vehicle, to provide some 


suitable means of disposing of the exhaust gasses. A 


suitable flexible metal hose must be connected to the 


_ exhaust muffler outlet pipe, and run outside of the 


truck. This pipe must be securely connected to the 
plant, so there will be no danger of it becoming loose 
or disconnected, and it should be of a type that is 
reasonably gas tight. 

(3) Precautions must be taken that exhaust pipes 
do not pass near any inflammable material. Consider- 


ation must also be given to the high temperature of 
the exhaust pipe when handling gasoline or oil, as 


any inflammable fluid spilled on the pipe or muffler 
would immediately become ignited. 
é. VENTILATION. 

(1) Ventilation is most important when oper- 
ating the plant inside a room, or any confined area. 
Lack of proper ventilation will cause serious damage 
due to overheating. 


(2) Any gasoline engine develops considerable 
heat during operation and means must be provided 
to remove the heat from the compartment in which it 
is operating. Proper ventilation openings must be 
provided in the form of inlets and outlets from the 
room or enclosure to prevent hot air discharged by 
the plant from being recirculated and again passed 
through the engine cooling system. This will cause 
an eventual rise in temperature in the room, which 
may reach 40 or 50 degrees higher than normal room 
temperature and cause damage to the plant. 

(3) In cold weather it is possible to control the 
temperature of the room or compartment in which 
the plant operates by simply closing a portion of the 
discharge opening from the room. In this way a 
normal temperature can be maintained in the room. 


jf. SETTING UP THE PLANT FOR OPERATION. 
(1) The first step in setting up the Type CDO- 
73004 ENGINE GENERATOR SET for operation 
will be to select a location bearing in mind the re- 
quirements expressed in Paragraph 41 a to e. 


(2) When the plant has been properly located, 
the carrying case cover should be removed. This is 
accomplished by removing the thumb screws from 
the flanged base. The cover may then be lifted from 
the generating set. When the cover is not in use, its 
flange surface must be protected against damage to 
prevent nicks or dents that would affect the water- 
tight seal. 
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(3) Check the quantity of fuel, the oil level, and 


_ look for any general damage that may. have occurred 


to the unit during transportation. The fuel TANK on 
the plant has a capacity of 2 gallons, and should be 


‘filled with standard Navy Aircraft Gasoline Type 


AN9530. This should be done with the aid of a suit- 
able measure or funnel to avoid spilling gasoline over 
the unit. The small screw in the center of the gasoline 
cap must be opened to relieve any partial vacuum that 


‘might be formed as the gasoline is used up. 


- (4) The oil level should be checked by means of 
the bayonet gauge, and if it is more than 14 of an inch 
below the full mark, Navy Oil, Grade #1065 (for 
summer) or Navy Grade T2110 (for cold weather 
operation) must be added. 


_g. OIL CHANGES. 
{1) The crank-case must be drained and the 


' Iubricating oil changed at least each fifty hours of 


operation due to the highly leaded fuel used in its 
operation. 

(2) When the engine is operated on highly leaded 
fuel'a number of chemical impurities form during 


combustion that pass by the piston and piston rings, . 
entering the crank-case. These gasses soon combine 


with the oil vapor and the oil in the engine forming 
sludge and acid compounds in the oil. In the design 


_ of the unit the selection of metals has been limited to . 
as. few types as possible in the crankcase and fuel 
- system to further prevent these chemical reactions. 


The final solution, however, is frequent oil changing 


' to limit, as far as possible, their detrimental action. 


(3) The oil level is indicated by the bayonet 


‘gauge on the oil filler cap. Oil level should be main- | 


tained between the “Full” and “Low” mark, and never 
allowed to drop to the “Danger” mark. The oil level 
should be checked daily until the. operator is familiar 
with the natural oil consumption of the engine, and 
as frequently thereafter as is necessary to insure that 
the oil level never drops below the “Danger” mark 
on the bayonet gauge. 


4. COLD WEATHER OPERATION. 


(1) When temperatures are below normal, it is 
essential that the proper oil be selected for operation. 
The. following commercial grades of oil may be used 
if Navy grades of oil, as specified, are not available. 

Navy #1065 or SAE #30 above 40°F. 

Navy #2110 or SAE #10 to 10°F. 

Navy #2110 or SAE #10 plus 10% kerosene for 
all temperatures below 10°F. 

(2) If starting. becomes difficult, it is ‘satisfactory 
to use a winter oil or to dilute an oil with not more 


. than 10% of good, clean kerosene or clean fuel oil. 


The oil must be changed more frequently than fifty 


‘(50) hours if this practice is pursued. If difficulty is 


encountered in starting the engine, any one or all of 
the suggestions below may be followed: 
(@) Heat the oil in a suitable container to ap- 
proximately 212°F. 

(6) Heat the intake manifold with a blow 
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torch, being careful to avoid, inasmuch as possible, 
the danger of exploding gasoline of gasoline fumes 
from the fuel tank, carburetor or manifold. 

(c) If.the engine starts but runs roughly, parti- 
ally close the throttle and allow the engine to run at 
less than normal speed until it warms up. 

(d) Block. off the air intake in the sheet metal 
blower housing to prevent an intake of cold air 
around the cylinders until the engine has had a chance 
to warm up. Under no circumstances should the 
engine be run longer than three minutes with the air 
intake blocked. 

(e) Allow a 15-minute warm-up period after 
a cold start, to make sure that the engine will come up 
to proper speed and will develop the required amount 
of power when the load is applied. 


(3) When first starting the ENGINE GENER- 
ATOR SET in low ambient temperatures, the output 
voltage of the A.C. generator may be low. As the set 
is operated, however, the output voltage will rise and 
within a half hour, depending on the ambient, full 
rated voltage will be available from the generator. 
Full power output from the transmitter may not be 
available during this period. The filaments should be 
operated on as near rated voltage as can be obtained 
by the adjustment of the filament rheostat during this 
period. ‘This effect of reduced voltage during the 
warm-up period will not occur at normal room am- 
bient temperature. 


Zz, TRANSPORTATION CLAMP NUTS. 

(1) Locking nuts are provided to hold the plant 
and clamp the unit to the base during transportation. 
These nuts are located near the oil base on each side 
of the plant. The nuts should be turned clear of the 
clamp to allow the vibrating motion of the plant to be 
restricted only by rubber shockmounts while in oper- 
ation. 


jf CRANKCASE. VENTILATION. 
(1) WARNING—BEFORE STARTING THE 
ENGINE MAKE CERTAIN THAT THE CRANK- 
CASE VENTILATOR IS OPEN. This must be opened 


- before any attempt is made to start the unit. 


k. STARTING THE ENGINE. 


(1) When the foregoing details have been check- 
ed, the gasoline valve on the underside of the fuel 
tank should be opened, and the engine is then in 
readiness to start. Starting is accomplished by wind- 
ing the starting rope around the grooved pulley on 
the generator end of the unit and then giving a quick 
pull. : 


(2) As this is being done, it will be necessary to 
partially close the. choke, depending on weather 
conditions. In cold weather the choke must be in a 
nearly closed position for the engine to obtain a rich 
enough mixture. In warm weather only light choking 
will be required. Care must be used to a Prevent flood- 
ing or too rich a mixture. 


RESTRICTED 9-3 


Section IX 
Paragraph 41——Continved 


(3) When the engine starts, it will be necessary 
to continue to provide a richer than normal mixture 
until it is warmed up. During the first few minutes of 
warm-up, the choke button should be pushed gradu- 
ally inward until the full open position is reached 
without the engine “hunting” or sputtering from a 
lean mixture. 


!. CONNECTING LOAD TO POWER UNIT. 


(1) When the unit has been operated for a five 
or ten minute warm-up period, its operation should 
be stable, and the transmitter and battery load may be 
connected. When this is done, the charging control 
rheostat should be immediately adjusted to the de- 
sired value before further operation is allowed. This 
value will depend on the state of charge of the battery, 
but in no case should it exceed 20 amps. with the 
transmitter off or 14 amps. with transmitter on. 

(2) The transmitter may be turned on which will 
partially load the generator. If, at this time, there is 
any unsteadiness of operation or “hunting” of the 
governor, the engine is too cold and requires a few 
minutes of additional warm-up. 

(3) Operation of the unit may be continued for 


intermittent or extended periods. Should the occasion . 


arise for a continuous. operation it will be necessary 
to check the fuel level at regular intervals of approxi- 
mately two hours, and the oil level at intervals of 
fifteen to twenty hours. 

(4) Two receptacles are provided to receive con- 
‘ventional parallel blade plugs. These outlets are for 
the purpose of supplying current to a soldering iron, 
and lights for illumination of the operating equip- 
ment. The maximum output taken from these recep- 
tacle should be limited to 250 watts. 

(5) At the conclusion of the operating period, 
the machine is stopped by pressing the ignition stop- 
ping button that is located on the blower air housing 
of the machine. This. button cuts off the ignition and 
immediately stops the engine. 

(6) When the set is to be shut down for the last 
time at some particular locality, it is desirable to stop 
the engine by shutting off the fuel valve on the under 
side of the gasoline tank. When this is done, the 
engine will continue to run until nearly all of the fuel 
is used from the carburetor. This will prevent spilling 
in the event that the unit is inverted in the carrying 
case. 

(7) When the fuel valve is shut off in this manner, 
it is desirable to also disconnect the radio transmitter 
to prevent surges in voltage that will occur when the 
unit finally runs out of fuel. 


m. REPLACING CARRYING CASE. 


(1) When the engine generator has cooled to 
approximately normal temperature, the following 
operations are necessary to prepare the unit for trans- 
portation. 

(a) Securely tighten the gasoline tank cap. 
(6) Securely close the gasoline tank vent. 
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(c) Make certain that the gas line valve is shut 
off, as this controls the fuel flow to the carburetor. 

(d) Shut off the crankcase ventilator. This seals 
the crankcase to prevent loss of lubricating oil. 

(e) Tighten the transportation clamp nuts (2). 

(f) Check the oil drain plug for tightness, to 
be sure no oil leak will develop at this point. 

(g) Recheck all of the above operations to 
make certain that none have been forgotten. 

(4) The aluminum housing should now be in- 
spected to be certain that the flange has not been 
dented, and that there is no sand or obstruction on 
the gasket on the base of the unit. These surfaces must 
be treated carefully and the gasket must always be in 
good condition otherwise the leakproof joint will not 
be maiotained. 

(4) The aluminum housing may now be care- 


fully lowered over the unit, and all of the hold down 


screws replaced and securely tightened. In doing 
this it is a good idea to start all of the screws, not 
tightening them down until all are in place. The unit 
will now be in a suitable condition for transportation. 


n, COMPREHENSIVE OPERATING DATA. 


(1) It will frequently be desirable to check the 
800 cycle A.C. operating voltage to ascertain if it is 
the correct value. This should be done by checking 
the voltage at the load by a suitable meter. The voltage 
should not be checked at the generator as a correct 
reading will not be obtained due to the inductive and 
capacitive circuit at the load end of the line. 

(2) Any voltmeters or ammeters used for measur- 
ing this current must be designed for use on 800 
cycle equipment, and measurements must be taken at 
the load and not at the plant receptacle. The D.C. 
output voltage may, however, be checked wherever 
it is convenient. 

(3) Inside of the generator control box five 
taps are provided for the purpose of obtaining the 
proper A.C. voltage. The plants are provided with a 
range of adjustment from 110 to 130 volts, in steps of 
5 volts each. 

(4) Under no consideration, however, should 
these taps be changed except by a person authorized 
and experienced in service of engine generating sets 
and radio transmitting equipment. 

(5) The A.C. voltage is directly proportional to 
the operating speed of the unit. In order to produce 
the proper frequency, and proper .voltage, the set 
must be operating within a few percent of 2666 rpm. 
It is desirable that the governor be adjusted so that 
the operating speed of the machine at no load is 
somewhat over 2666, and at full load somewhat under 
2666 rpm. This practice will bring the frequency to 
800 cycles at medium load on the machine, and at this 
speed, also providing the proper A.C. and direct cur- 
rent voltage for charging. For additional data on 
this subject, see the wiring diagram and governor 
adjustment instructions. 
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o. FUSE REPLACEMENT. 
(1) The generator winding is protected by a 


_ 15 ampere fuse in the A.C. circuit, and a 25 ampere 


fuse in the D.C. circuit. These fuses are located on 
the Control Cabinet below the charging rate control, 
the 15 ampere fuse to the left and the 25 ampere fuse 
to the right. A blown fuse will be indicated by a 
failure to obtain either one or the other of these volt- 
ages from the machine. In this event it will be neces- 
sary to replace the fuse with one from the spare parts. 


42. ENGINE MAINTENANCE. 


a. WEEKLY SERVICE—50 HOURS OF OPER- 
ATION. 

(1) Oil Change—The oil should be changed in 
accordance with the foregoing aus instructions. 
(Paragraph 41, g and 4). 

(2) Spark Plugs—Remove the covers from the 
spark plugs and the spark plugs from the cylinder 
heads. The spark plugs used in these plants are 14mm. 
Champion ¥J-11. These plugs are of the proper heat 
range for this type unit, and when replacements are 
made, they should be of the same make and model 
number, to insure proper results. The spark plugs 


_, Should be‘ removed and cleaned after every fifty hours 


of operation, and the spark plug gap set at .022” to 


. 025” (4;” or less). A close inspection should be made . 
- of these plugs to determine whether they should be 


replaced. Replacement of the plugs should: be made 
after each 50 hours of operation if required. 
(3) Breaker Points—The ignition breaker points 


_ used on these plants are operated by a non-metallic 
' plunger extending from the breaker arm to the cam- 


shaft on which is cut a cam or eccentric. This moves 
the plunger in and out to open the breaker points. 
These breaker points should be inspected occasion- 
ally, cleaned and set at .020’ clearance. If the points 
have become badly burned and pitted, they should be 
replaced. An inspection, should be made of the 


’ breaker arm return spring to see that it is in its proper 


position. Rapid deterioration of the breaker points 
can be caused by a defective capacitor. The breaker 


. point capacitor is mounted directly behind the break- 


‘er arm on the breaker mechanism housing. If ex- 
cessive arcing occurs at this point, a faulty capacitor 


. is indicated and should be replaced. 


b. MONTHLY SER VICING—200 HOURS OF 
OPERATION. 


(1) Ignition—Remove the cover dees the igni- 
tion breaker mechanism, turn the engine over by hand 
until the breaker points are open. The points should 
be cleaned, the gap set at .020 ' and cover replaced. 

_ (2) Fuel System—Remove the glass bow! from 
the fuel filter, clean and replace. 

(3) Minor Lubrication—Place a drop of light 
lubricating oil on the following points: throttle shaft 


- bearings of carburetor, governor ball joint, carbu- 


‘retor choke shaft bearing. 
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c. SEX MONTH’S INSPECTION. 

(1) After each six months of operation, all of the 
foregoing points should be gone over thoroughly. 
In addition, remove the brush cover from the gener- 
ator, inspect all brushes, replace those that are worn 
appreciably, remove the gasket plates from the rear 
of the generator shaft, after removing the cranking 
sheave. Clean out all hardened grease and re-fill with 
ball bearing grease Navy Grade “A”. Use about one 
tablespoonful to re-fill the bearing, replace the gaskets 
and tighten the gasket plate carefully. Remove the 
air filter from the engine, clean thoroughly in gasoline, 
dip in used lubricating oil, allow to drain at least two 
hours and replace on the carburetor. 


d, ACCESSORIES SERVICE. 

(1) The carburetor used on this plant is the 
Zenith R20T.* Little care or attention need be given 
these carburetors, outside of an occasional cleaning 
perhaps once a year to insure that the bowl has not 
become filled with sediment. There are two adjust- 
ments on the carburetor. The main jet adjustment is 
made by turning the handle adjustment needle at the 
bottom of the fuel bowl cover clockwise, to reduce 
the fuel mixture, and counter-clockwise to increase 
the fuel mixture. An idling or air vent adjustment is 
located at the side of the carburetor air horn, pro- 
jecting from it at an angle. The proper setting of this 
adjustment is approximately 14 turn open from the 
full closed position. The approximate proper setting 
of the main jet atop the carburetor bowl is four turns 
open from the full closed position. Minor adjust- 
ments of these carburetor jets may be made occasion- 
ally, but continuous adjustment should not be at- 
tempted. 

(2) No adjustment should be made until after 
the motor has been running for at least one-half hour 
and has reached normal operating temperature. The 
proper setting of the main jet should then be deter- 
mined by turning the main jet clockwise, towards the 
closed position, until the plant begins to reduce 
speed. This adjustment must be made only when the 
generator is loaded to its full capacity. When the 
engine begins to lose speed, the carburetor main jet 
should be opened until it regains normal speed, at 
which point it is properly set. With no load on the 
generator, or the engine running idle, the idle jet 
may be adjusted properly by turning it toward its 
closed position clockwise, until the engine runs un- 
evenly. Open it until the engine regains its normal, 
smooth operation at which point it is properly ad- 
justed. 

(3) Irregular operation of the engine, hard start- 
ing or loss of power indicate that the main or idling 
jets of the carburetor have become clogged. It is 
necessary to remove the float bowl cover of the car- 
buretor to remove and clean the main jet. Never use 
a wire to scrape or clean the inside of either of the 
jets, as the size may be changed. When the jet has 
been replaced in the carburetor body, be sure that 

Note—Specification 09869. 
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the small fibre gasket is in place below the head of 
the jet. 


e. YEARLY ENGINE SERVICING. 


(1) Each year, if the plant is used under normal 
conditions the accumulated hours of operation should 
total 2500 or more. After this period of 2500 or 
3000 hours of operation, the engine should be given 
a thorough inspection, including pistons, piston 
rings, valves, crankcase, and other operating parts. 

. (2) One of the service operations most frequently 
required by gasoline engines is valve grinding. This 
is accompanied by a thorough cleaning of carbon. 


f. VALVE GRINDING AND CARBON CLEAN- 
ING. 


(1) Have the following parts on hand before 
attempting to regrind valves: 

2 cylinder head gaskets—¥* 19091 

2 cylinder base gaskets—¥ 19181 

2 valve inspection plate gaskets— 19184 

4inlet and exhaust manifold gaskets— 
#19191 

1 complete set of piston rings (optional) 

1 complete set of valves, valve springs, valve 
locks and guides (optional) 

(2) Referring to Figure 13-59, the motor is dis- 
assembled in the following manner. Drain the oil 
from the crankcase, disconnect the fuel lines from 

‘carburetor to tank and remove the carburetor and 
intake manifold assembly as a unit. Remove the ex- 
haust manifold assembly as a unit. Remove the cyl- 
inder air covers from both right and left cylinders 
and the blower housing from the engine. Remove the 
spark plugs from both cylinder heads, and remove 
the cylinder heads from the cylinders. Remove the 
valve tappet inspection covers from the cylinders. 
Remove the three nuts holding each cylinder'to the 
crankcase. One nut is located inside the tappet in- 
spection chamber, and two at the lower end of the 
cylinder flange. By tapping the cylinder gently, it 
should loosen from the crankcase, and it is possible 
to draw both cylinders from the case. When this 
operation is going on, be sure that the piston and con- 
necting rod assembly is not allowed to drop against 
the edge of the crankcase, and nick or damage the 
piston. Do not place a screw driver between the cyl- 
inder flange and the crankcase. Place each piston on 
a piece of cardboard or rag while the cylinder is being 
cleaned. Carbon should be removed from the cyl- 
inder head and valve stems. The guides should be 
cleaned, the valves ground and replaced, the cylinders 
washed and prepared for re-installation on the crank- 
case. 

(3) Inspect the piston rings carefully. Be sure 
that any accumulated carbon is removed from the oil 
return slot in the oil control ring, or replace the rings 
if necessary. 

(4) If taper-walled compression rings are used, 
be certain that the large diameter of the ring is placed 
at the lower end of the piston. This position is indi- 
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cated by the word “top” on the piston ring facing 
the piston head. 


_ (5) When re-assembling the. motor, always use 
new gaskets from the spare parts. 


(6) The valve springs can be removed from the 
valve stems by pressing down on the valve washers 
by hand, and removing the lock. After the carbon 
deposit has been removed from the cylinder head, 
piston rings, valve seats, valve guides and valves, in- 
spect the valve guides for wear or carbon deposit 
which will decrease the valve stem clearance and 
cause sticking of the valves. Valve stems sticking in 
the valve guides are one of the most frequent causes 
of trouble and serious damage to the motor can result 
from over-heating, due to sticking valves. Check the 
valves carefully. If the stems are badly worn or are 
warped (not straight) the valves should be replaced 
with new ones. Valves that have badly pitted faces 
can be used by refacing them on a valve face grinder. 
If this is done, be sure to get a true 45° face. When 
lapping each valve to its seat, be sure that no dirt is 
allowed to get into the guide to force the valve off- 
center. Use a light coil spring under each of the 
valves as it is being lapped to raise the valve off its 
seat during the process. Use a medium grade com- 
pound, and only a light pressure. Rotate the valve 
with a two-pointed tool, projecting it into the holes 
on the top of the valve head. Repeat the oscillating 
and lifting motion, replacing the compound as it 
wears out and loses its cutting properties, until a 
clean surface is produced on both valve and seat alike. 
There should be a bright silvery band of uniform 
width all around the valve face. The correct width of 


the valve face is 33’. 


(7) Carefully clean all traces of the compound 
from the surface and check each valve for a tight seat, 
by making pencil marks across the face at intervals, 
and then rotate the valve, part of a turn against the 
seat with a firm pressure. Again lift out the valve and 
observe if the pencil marks are all rubbed out. Re- 
grind until this test shows a gas tight mating of valve 
to seat by a complete erasure of the pencil marks. 


(8) After the cylinders have been re-assembled 
and the cylinders tightened securely to the crankcase, 
the tappets should be adjusted. The proper clearance 
between the valve stem and the valve tappet screw 
head, should be .006” to .008” on both intake and 
exhaust valves. To obtain this proper clearance, use 
an accurate feeler gauge, and adjust the screw as 
necessary, locking the valve tappet screw lock nut 
securely after the adjustment has been properly made. 
Tappet adjustment must be made on each cylinder 
with the piston at top dead center on the compression 
stroke. 


(9) After the engine has been started and run 
for a short time, it is advisable to go over each of the 
cylinder head nuts to be absolutely sure they are dead 
tight. Use a good box or socket wrench when tight- 
ening the nuts. 
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(10) Remove the tappet cover from the cylinder 
after the plant has operated for several hours. Re- 
tighten the nut retaining the cylinder to the crank- 


case, and recheck the tappet adjustment, making any 


necessary changes to keep the clearance at .006” to 
008” 


— g. GOVERNOR OPERATION. 


(1) The governor on the motor is composed of 


_ a series of balls operating in ramps cast in the iron 


camshaft timing gear. The ramps in which the balls 
are carried are designed so that, as the speed of the 
engine increases, these balls tending to move out- 
ward from the center of the shaft, move forward and 
fgrce the governor cup away from the face of the tim- 
ing gear. A thrust bearing located at the center of 
this cup bears against the governor shaft paddle and 
moves it forward. This, in turn, rotates the governor 


- shaft at the top of which is located the governor arm, 


linked to the throttle arm of the carburetor. An ad- 
justable spring mounted atop the engine holds the 
governor arm against the attempted motion of the 
governor cup by.the governor balls, and the balance 
of power between the governor spring and the gov- 


-ernor balls regulates the speed of the engine. This 


regulates the voltage output of the generator. 
(2) The proper operation of the governor assem- 


_ bly is absolutely essential, as it controls the speed of _ 
the engine and the voltage output of the generator. — 
When the governor is operating normally, the speed | 

_of the engine will be controlled within’ 130 rpm. The 


normal speed of the plant is 2736 rpm. no load and 
the speed will drop to 2606 rpm. when the load is 
increased to maximum on the generator. 

(3) If the governor assembly has not been 
tampered with, no change in its operation should 


- occur. However, if for any reason the governor does 


not properly control the speed, within the 130 rpm. 
range, the voltage will vary greatly, as the load is in- 


creased or decreased on the generator. The only 


external adjustment on the governor is made by 
turning the governor spring nut to increase or de- 
crease the spring tension to increase or decrease the 
speed of the engine and the voltage output of the 
generator. After the proper adjustment has been made 


' to bring the voltage output to the proper figure, (120 


on middle tap), the screw should be turned until it 
seats itself in its locked position. 

(4) If the governor is disassembled or if the 
carburetor is removed from the engine, resetting of 
the external parts of the governor will be necessary. 


This is done in the following manner. 


(5) The governor spring forces the throttle shaft 
to the full open or full speed position. The throttle 
butterfly in the carburetor is then in line with the air- 
horn of the carburetor. Be sure the throttle butterfly 
is in the proper position by loosening the clamp screw 
holding the throttle arm on its shaft. Turn the throttle 
shaft with the fingers, clockwise (looking downward), 
and allow the governor spring to return the governor 
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arm to its normal (open) position. Now, lock the 
arm securely on the throttle shaft. 


(6) If the governor arm has become loosened 
from the governor shaft which extends from the front 
gearcase, the clamp holding the arm to the shaft 
should be loosened, and a screw driver inserted in 
the slot in the top of the governor shaft. Turn the 
shaft clockwise (to the right, looking downward) as 
far as possible, and hold it in that position. While 
the governor spring holds the arm in this normal 
idle position, relock the clamp screw securely. These 
operations will restore the governor to its original 
setting, and it should function properly. 


(7) No routine servicing is required, other than 
placing a drop of oil occasionally on the link between 
the throttle of the carburetor and the governor arm, 
and on the throttle shaft in the carburetor. None of 
the parts of the governor should require replacement 
during the life of the engine. 


hb. TIMING GEARS. 


(1) The camshaft of the engine is driven by. 
helical cut gears from the crankshaft. A steel gear is 
keyed on the crankshaft and retained by a large hex- 
agon nut and washer. This gear meshes very closely 
with the cast iron camshaft gear into which the gov- 
erpor operating mechanism is built. Under normal 
operating conditions, these gears will last until a 
major overhaul of the engine-generator assembly is 
necessary, a period of time varying from one to five 
years, depending on the service the unit is called upon 
to render. 


(2) Replacement of the cast iron camshaft gear 
should not be made under normal operating condi- 
tions, unless. the crankshaft gear is also replaced. 
When replacement becomes necessary, indicated by 
extreme noisiness of the gear assembly, it is necessary 
to remove the gearcase from the front of the engine, 
after first draining the oil from the case. Remove the 
blower housing and cooling blower from the front 
of the engine, disconnecting the governor link from 
the carburetor and removing the forward gearcase. 
The timing gears will then be exposed. The hex- 


agonal nut on the crankshaft should be removed and 


the timing gear can then be pulled from the crank- 
shaft. 


(3) Before installing a new timing gear on the 
crankshaft, the timing mark on the camshaft and the 
crankshaft gear should be lined up to provide correct 
timing of the camshaft. After the timing gear has been 
pressed or tapped on to the crankshaft, the nut should 
be replaced and tightened securely. 


(4) When replacement is made, the mesh be- 
tween the gears should be noted carefully. A piece of 
ordinary newspaper should pass between the teeth of 
the gear without creating binding. A heavy piece of 
wrapping paper should not pass between the gear 
teeth. This test will indicate a clearance or backlash 
of from .003” to .005” which is desirable. 
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i, MAJOR ENGINE OVERHAUL. 

(1) After long periods of operation (1 to 5 years 
or more) a major overhaul of the engine and gener- 
ator may become necessary. This should not be con- 
sidered as essential unless engine operation has be- 
come inefficient, or unless serious noises develop 
within the engine, indicating looseness of main or 
connecting rod bearing, timing gears, piston pins, 
wrist pins, or other working parts. 

(2) To complete a thorough inspection of the 
crankcase, the case should be drained of oil and the 

‘oil base removed. By placing a trouble lamp inside 
the crankcase, it is possible to inspect all the working 
parts, or by feeling the fit of the corinecting rods on 
their bearings, and the fit of other internal working 
parts, it will be possible to determine whether it is 
necessary to consider a major overhaul. 

(3) An overhaul of this plant should not be at- 
tempted by anyone who is not entirely familiar with 
the operation of modern motor car, marine, truck, 
tractor or aviation engines. The dismantling of the 
engine and generator will follow a natural course, 
and a careful observance of the parts, as they are re- 
moved from the plant, will indicate which of them 
must be replaced, which can be repaired, and which 
must be adjusted. It is necessary to remove the oil 
base from the plant, to accomplish a major overhaul. 

(4) Worn or scored pistons, pins and rings must 
be replaced. ‘The cylinders can be honed or bored to 
oversize diameter and larger pistons can be furnished 
by the manufacturer. The cylinders can be returned to 


the manufacturer, to have new cast iron liners inserted . 


and honed to size. Other work must be done by com- 
petent personnel, in a properly equipped service shop. 

(5) The connecting rod bearings can be adjusted 
if necessary, by carefully filing or dressing the con- 
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necting rod cap, to reduce the clearance between the 
connecting rod and bearing on the crankshaft. 

(6) The main bearings of the engine are not 
adjustable, and should seldom need replacement. 
However, if this becomes necessary, the bearing cap 
and bearings or the entire crankcase should be re- 
turned to the manufacturer for servicing. If trans- 
portation facilities make this inconvenient or out of 
the question, a line reamer can be furnished by the 
manufacturer or the crankcase can be set up in a 
milling machine and the bearings carefully bored to 
the proper size. 

(7) The rear main bearing oil seal # 19003 is a 
leather unit and sheet metal member pressed into the 
rear main bearing casting. This seal must be replaced 
whenever a major overhaul is made, or whenever oil 


leakage occurs from the rear bearing, evidenced by 


oil being thrown from the ventilating openings be- 
tween the engine crankcase and generator frame. 

(8) Care should be taken when installing this 
seal to be sure that the lip of the leather is not damaged 
by the keyway in the shaft. Grease the shaft carefully 
before slipping the seal over the shaft. Tap the seal 
into the bearing cap evenly and shellac the surface 
after the seal is installed. 

(9) The oil seal %8127 in the front gearcase 
cover, is a cork synthetic member cemented into the 
casting. Replace the seal during each major overhaul 
or whenever leakage occurs and oil is thrown from 


- the crankshaft flywheel blower. 


(10) Whenever any major .work is done on the 
engine, be sure that all gaskets are replaced with new 


_ ones upon reassembly. A great deal of careful work 


and fine workmanship can be undone by not install- 
ing new gaskets. 


j- TABLE OF CLEARANCES. FOR BEARINGS AND OTHER PARTS OF THE ENGINE. 


MINIMUM MAXIMUM CHECK WITH 

Valve Tappet Clearance (Intake) .006” .008” Thickness Gauge 
Valve Tappet Clearance (Exhaust) .006” .010” Thickness Gauge 
Valve Seat Width (All) .062” -087” Zs” to 3” 
Valve Stem Clearance in Guide (Intake) 0025” .004” Thickness Gauge 
Valve Stem Clearance in Guide (Exhaust) .004” .006” Thickness Gauge 
Crankshaft Main Bearing (Diameter) -0015” .002” Thickness Gauge 
Crankshaft End Play .010” .015” ; Thickness Gauge 
Connecting Rod Bearing (Diameter) .001” 002” Thickness Gauge 
Connecting Rod Bearing (End Play) .005” .007” Thickness Gauge 
Timing Gear Backlash : .002” .005” Thickness Gauge 
Piston—Cylinder Clearance -0025” -0035” Thickness Gauge 
Camshaft Main Bearings (Rear) .0015” .002” Thickness Gauge 
Piston Pin in Piston HAND PUSH FIT 

Piston Pin in Rod .0005” .001” Thickness Gauge 


43. GENERATOR, MAINTENANCE. 

a. A systematic inspection should be made at 
regular intervals with special attention to the follow- 
ing points: 

6. See that both the interior and the exterior of the 
machine are kept free from metal dust, dirt of any 
description, or water. 


c. If an excessive accumulation of dirt occurs, it is 
desirable to clean the air ducts of the unit. Compres- 
sed air is the most effective means of cleansing the 
interior parts. A small bellows might be used if 
compressed air is not available. Before using com- 
pressed air, be sure that the air stream is free from 
water, oil and foreign matter. If the interior surfaces 
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of the generator are oily, this will cause the dust and 
dirt to adhere firmly in place and must be cleaned out 
with gasoline, benzine, or carbon tetrachloride. 
Insulating surfaces on parts such as the brush rigs, 
should be carefully cleaned of metal dust and carbon 
dust worn from the brushes and commutators. 


_@, BRUSHES. 
(1) See that the brushes move freely in the holders 
and make firm even contact with the commutator. The 


_brushes should all have equal spring tension to pre- 


vent one from carrying more than its share of the load. 
An extra set of brushes should always be kept on hand. 


e. COMMUTATORS. 
(1) The commutator should maintain a polished 
surface. Blackening of all the bars indicates incorrect 
brush position. Blackening of groups of bars at regu- 


- Jar intervals may be due to the same cause or to poor 


contacts. Blackening at irregular intervals indicates 
a rough eccentric commutator. A severely burned bar 


’ or number of bars, indicates an open circuit in the 


armature, which will also be noted by excessive flash- 
ing when the machine is operating with load. This 
type of difficulty can only be corrected by competent 
personnel trained and equipped for armature repair 
work. : 

(2) Ordinarily the commutator will require only 
an occasional wiping with a dry cloth or non-linting 
material. If, however, blackening appears and grows 
worse, the cause must be determined and corrected. 
Do not use any lubricant on the commutator. The 
use of any lubricant will only cause sparking and 
increase commutation difficulties. Noise from the 
brushes is due to 2 rough commutator, caused by high 
and low bars. This difficulty may only be corrected 
by turning down the commutator in a lathe. 


f, GENERATOR HEATING. 


(1) Overheating of the entire unit may be caused - 


(2) Unequal air gap. 
(S) A shorted out or grounded field winding. 

. (¢) A reversed field coil winding. 

(2) Heating of the armature may result from any 
of the following causes. 

(a) Overload. 

(6) Short circuit of a coil or number of coils 
in the winding. 

(c) Grounds in the armature windings or com- 
mutator. 

(d) Poor commutation. 

(3) Any of the above troubles cause a large cir- 
culating current in the armature windings to the com- 
mutator, to the brushes, and brush connections, which 
will cause artificial overloading of the armature. The 
air gap should not vary over a few percent either way 
from the average value. All field coils of the shunt 
type should not vary over a few percent either way 
from the average value. All field coils of the shunt 
‘type should have within 10% of the same resistance, 
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and a lower value than this indicates shorted turns in 
the winding. 
(4) Overheating of the field coils may be caused 

by the following: 

(2) Too high an operating speed, with a re- 
sultant high output voltage. 

(4) A partial short-circuit of one coil. 

(c) If the field coils have been removed from 
the machine and are not reconnected properly, this 
may also cause excessive heating of the shunt field. 


g POOR COMMUTATION. 
(1) Sparking at the brushes may be due to any of 

the following causes: 

(2) Excessive overload. 

(6) Brushes not set correctly in respect to the 
neutral position. 

(c) Brushes not fitted to the surface of the 
commutator. 

(¢) Brushes binding in the holders. 

(e) Brushes not equally spaced around the 
commutator. ; 

(/) Brushes have reached their limit of wear, 
resulting in insufficient brush spring tension. 

(g) Brush pressure insufficient. 

(6) Some brushes have excessive pressure, and 


take more than their share of the current. 


(4) Carbon bryshes of an unsuitable grade. 
Metal graphite brushes are generally not used on 
voltages higher than 30 to 40 volts. Great care must 
be taken to be certain that the proper grade brushes 
are used for replacements. 

G) Commutator bars loose or some projecting 
above the others, 

(4) High mica. This prevents a proper contact- 
ing surface between the brush and the commutator. 

- () Short circuit on the line. 

Gm) A variation in the air gap of the generator 

will also cause severe sparking at the commutator. 


b, COMMUTATOR MAINTENANCE. 

(1) Mica is used for insulation between the com- 
mutator bars. After the armature is turned down, the 
mica should be cut away to about 7y"" below the sur- 
face of the bars. The surface of the bars will eventu- 
ally wear down to the level of the mica. The mica is 
harder than the copper, and it forms ridges which 
cause the brushes to jump and make poor contact. 
High mica should be undercut carefully, and the 
commutator re-turned and cleaned. 


# FAILURE OF GENERATOR BUILD-UP. 

(1) Drive speed may be below normal. 

(2) Reversed shunt field. One or more of the 
coils reversed in the series field. 

(3) Brushes incorrectly located; not on neutral 
position. 

(4) Open circuit in the shunt field. 

(5) Brushes making poor contact with commu- 
tator. 
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jp REMOVING GENERATOR FROM ENGINE. 


(1) The generators are carried directly on a 
turned diameter of the rear crankcase adapter. The 
generator frames are held to the adapter casting by 
four draw-bolts passing through the generator frame, 
and rear bearings support castings. If for any reason 
it becomes necessary to remove the generator from 
the engine, proceed as outlined in the following para- 
graphs. 

(2) First, disconnect power plugs from the con- 
trol unit. Second, disconnect the fuel line from the 
fuel tank to the carburetor. Third, remove the brush 
cover from the rear of the generator and lift all of the 
brushes in their guides, so that the brush springs will 
slip down the side of the brushes and hold them in 
place to prevent their being damaged, when the gener- 
ator frame is removed. Fourth, it is recommended that 
the gasoline tank be removed from the generator 
frame so that it will not be damaged. The cranking 
sheave should be removed from the end of the gener- 
ator shaft by removing the nut and loosening the 
Allen set screw thereby making it possible to pull the 
sheave from the shaft. Remove the four nuts at the 


rear of the generator bearing support casting, holding’ 


the generator frame to the engine crankcase, loosen- 
ing and removing those at the bottom first. The 
generator frame can now be pried and pulled from 
the adapter casting. If the generator frame slips from 
the guide ring on the adapter casting, support its 
weight carefully, while it is pulled all the way off the 
armature. Allowing its weight to hang on the arma- 
ture may distort or bend the generator shaft. 


(3) After the generator frame has been removed 
from the crankcase, the armature will be extended 
from the crankshaft, and care should be taken that 
the engine is not turned over rapidly, or that nothing 
is allowed to drop on the armature. The armature can 
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be removed from the crankshaft by replacing the 
hexagon nut.at the rear of the armature shaft so it 
extends just beyond the end of the armature through 
stud. Pull on the armature away from the engine and 
strike the nut a sharp blow with a heavy hammer, to 
loosen it from the taper holding it in the engine crank- 
shaft. The armature can then be pulled away from the 
engine, and should be handled carefully, and laid so 
it will not roll and damage the laminations, commu- 
tator or collecting rings. 


k. ASSEMBLING GENERATOR TO ENGINE. 

(1) Before the armature is reinstalled on the 
crankshaft, grease the taper that carries the forward 
end of the armature in the crankshaft so it will not 
rust in operation. 

(2) Before installing the frame on the crankcase, 
remove the bearing cap from the rear of the gener- 
ator, clean the bearing surface in the frame and the 
bearing on the armature carefully. The frame should 
be installed over the armature very carefully, and the 
four cap screws that retain it should be tightened 
gradually and alternately, never pulling one down 
tight before the others are nearly down. 


1, BRUSH RIG POSITION. 

(1) It will not be necessary to loosen the bolts 
retaining the brush rig assembly to the rear of the 
generator frame during the disassembling of the 
generator. However, if this has been done accident- 
ally, or for removal of the brush rig for servicing, it 
should be turned to the position marked by the small 
indicating point on the frame of the generator and 
the notch or mark on the brush rig when reinstalled. 


‘This is called the neutral position, and unless the 


brush rig is replaced properly in this position, ex- 
cessive arcing of the brushes, heating of the generator 
fields and armature, and low voltage production will 
result. 
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X. PARTS FOR ENGINE GENERATOR SET 


NAVY TYPE CDO-73004 


Type CDO. 73004 
Type CDO 18009-Gasoline Engine 
Type CDO 21647 Generator 
Base and Carrying Case 


44. ENGINE & CARRYING CASE PARTS. 


W.E. Part 
Symbol 


O-711-L 


E-713-B 


8-711 


O-711-M 


E-713-A 
O-711-N 


O-711-B 


Onan . 
Part No. 


558 
583. 
609 
695 
1028 
1029 
1097 
1098 
1748 
1785 
8001F 
8018 
8032 
8037 
8043-1 
8056 
8058 
8127 
8408A 
8410 
8441 
8912A 
‘10702 
11000 
11001 
11002 
11003 
11004 
12013 
12014 
12020 
19000 
19003 
19011 
19021 
19022 
19030 
19031 
19032 
19033 
19034 
19035 
19079 
19080 
19082 
19083 


Part Name 


Check Valve Seat—Oil Pump 

Carburetor Flange Gasket 

Piston Pin Lock Ring for 234” & 3” Piston (4 used) 
Stop Switch Push Button Nameplate 


Stationary Contact Screw (Ign. Breaker) with Tung. Pt. 


Nut for Stationary Contact Screw (Autolife % 1B23) 
Assembly—Filter Bowl Assembly 

Fuel Filter Glass Bowl 

Battery Hydrometer 

Stop Switch Assembly 

Crankcase Gear—Fibre 

Connecting Rod Cap Screw (Heat Treated) (4 used) 
Valve Spring Retainer Washer Lock Pin (4 used) 
Valve Tappet Screw—14” x 34” SAE (4 used) 
‘Governor Cup Stop Screw al 
Governor Cup Thrust Rivet 

Governor Spring Adjusting Nut 

‘Gearcase Oil Seal (Graphite Cork) 

Magneto Coil Shoe (Laminated) 

Magneto Coil (Right) 

Ignition Breaker Arm Stud 

Spark Plug Shield Assembly 

Oil Drain Pipe Plug—34” 

Fuel Filter Bowl to Fuel Tank Connecting Nipple 
Oil Lines Compression Nut 

Oil Line to Crankcase Male Connector 

Oil Pump Outlet Tee 

Fuel Filter Outlet Male Elbow 

Breaker Arm Spring 

Ignition Breaker Arm with Pt. & Shunt Wire 
Breaker Spring Bracket 

Crankshaft 

Crankshaft Oil Seal (% 50358—National) 
Crankshaft Bearing—Front & Rear 

Bearing Plate & Generator Support 

Bearing Plate & Generator Support Gasket 
Valve—Intake and Exhaust (4 Used) 

Intake Valye—Guide—19031B—Valve Guide—Exhaust 
Valve Spring 

Valve Lifter 

Valve Seat Insert 

Valve Spring Retainer Washer 

Crankshaft Gear Nut—Nickle Plated 

Camshaft : 

Camshaft Gear Spacer Washer 

Camshaft Bearing—Front (Marlin Rockwell, 204 SFG) 
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W.E. Part 
Symbol 


0-711-A 


Q-711 


O-711-D 


0-711-E 


O-711-F 


10-2 


Onan 
Part No. 


19086 
19088 
19089. 
19090 
19091 
19110 
19111 
19114 
19118 
19119 
19121 
19124 
19129 
19131 
19140 
19148 


» 19149 


19150A 
19131 
19152 
19153 
19154 
19155 
19156 
19158 
19159A 
19160 
19170 
19171 
19172 
19183 
19184 
19185 
19186 
19191 
19200 
19201 
19202 
19203 
19220 
19221 
19230 
19231 
19332 
19233 
19234 
19242 
19243 
19244 
19249B 
19256 
19274 
19276 
19278A 
19283 
19285 
19297 
19297B 
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Part Name 


Camshaft Gear—Steel 

Rear Camshaft Bearing 

Cylinder Head—Right Hand (Alum.) 
Cylinder Head—Left Hand (Alum.) 
Cylinder Head Gasket—Copper Asbestos 
Governor Shaft & Paddle 

Governor Shaft Ball 

Governor Flyball—3” Steel Ball 
Governor Cup Stop Screw Spacer 
Governor Cup & Stud Assembly 
Governor Spring Adjusting Stud 
Governor Spring 

Governor to Carburetor Connecting Link 
Governor Adjusting Stud 

Governor Arm 

Oil Line (Rear)}—Alum. (with fittings) 
Oil Line (Front)}—Alum. (with fittings) 
Oil Pump Assembly 

Oil Pump Plunger 

Oil Pump Plunger Spring 

Oil Pump Cam Follower 

Oil Pump Cam Follower Shaft 

Oil Pump Rush Rod 

Oil Pump Screen—Dull Nickel Plated _ 
Oil Pump Check Ball—;” Steel Bali (Not Illus.) 
Oil By-Pass Body Assembly 

Oil By-Pass Spring 


. Cylinder—214” Bore—R.H. 


Cylinder—214” Bore—L.H. 

Cylinder Base Gasket—214” Bore 

Valve Box Cover—Cast—Alum. 

Valve Box Cover Gasket 

Stud for Cylinder Head 

Cylinder Sleeve—214” Piston 

Intake and Muffler Flange Gasket 

Piston Only—214” 

Piston Pin 34” x 275” ; 

Piston Rings (Comp. 3” x 214”) (2 Used) 

Piston Ring (Oil) 3” x 214” 

Connecting Rod—Cast. Alum, 

Washer for Connecting Rod Bolt 

Crankcase Breather Housing 

Crankcase Breather Shut Off Valve Shaft 

Washer for Shutoff Valve & for Bayonet Oil Gauge—Neoprene 
Shutoff Valve Washer—Steel—for Breather Housing 
Breather Housing Flange Seat 

Stud for Oil Base 

Crankcase Assembly with Bearings Fitted 

Stud for Cylinder Base 

Breather Housing Screen Assembly—Dull Nickel Plated 
Gasket for Crankcase Breather Housing 

Intake Manifold and Carrying Handle 

Oil Base Gasket 

Mounting Foot with Vibration Dampener Insert 
Mounting Base—Saddle Type 

Oil Base—Cast Alum. 

Oil Filler Cap—Briggs & Stratton | 

Oil Filler Cap Gasket 
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W.E. Part 
Symbol 


0-711-G 


C-711 


0-711-H 
0-711-J 


O-711-K 


E-711 
E-712 


Onan 
Part No. 


19298 
19299A 
19300 
19301 
19325 
19330R 
19330L 
19331 
19332 
19335 
19336 
19340 
19341 
19342 
19343 
19344 
19402 
19403A 
19410 
19411 
19412 
19413 
19414 
19415 
19416 
19417 
19447 
19450AL 
19452 
19453 
19454 
19455 
19457 
19479 
19480 
19481 
19801 
19846 
19851 
19851 
19860 
19900 
19901 
19902 
19903 
19922 
19934 
19935 
19960 
19961 
19962 
75749 


45. CONTROL BOX PARTS. 


K-701 


1412B 
76560A 
1446A 
1448A 
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Part Name 
Oil Fill Bayonet Gauge 
Flexible Oil Drain Assembly 
Gearcase—Cast Alum. 


Gearcase Gasket 

Blower Housing Only 

Blower Housing Air Baffle R.H. 

Blower Housing Air Baffle L.H. 

Blower Housing Grille 

Blower Housing Grille Clip 

Cylinder Air Housing—R.H. 

Cylinder Air Housing—L.H. 

Ignition Breaker Plate 

Ignition Breaker Plate Cover 

Breaker Plate Mounting Strip 

Contact Strip Insulator 

Breaker Plunger 

Magneto Wheel Bolt 

Magneto Wheel Assembly 

Duplex Magneto Back Plate 

Magneto Condenser .5 MFD 

Magneto Coil—Left Side of Engine- 

Spark Plug Cable—L.H. 

Spark Plug Cable—R.H. 

Magneto to Breaker Condenser Teed 

Magneto Primary Stop Wire—Man. 

Magneto Primary Stop Wire—S.S. : 
Fuel Line—Fuel Filter to Carburetor with Fittings 
Gas Tank—Aluminum 

Gas Tank Cap 

Shut-off Screw for Gas Tank Filler Cap 
Gasket for Gas Tank Filler Cap 

Gasket for Gas Tank Filler Cap Shut-Off Screw 
Spring for Gas Tank Filler Cap Shut-off Screw 
Gasket for Governor Spring Bracket & Cover 
Fuel Filter Bow! Gasket—(not illustrated) 
Governor Spring Bracket & Cover 

Carburetor (Zenith) 

Carrying Handle Grip © 

Spark Plug—Champion # J11—Left 

Spark Plug—Champion *J11—Right 

Exhaust Muffler 

Water Tight Plant Cover 

Plant Cover Base 

Plant Cover & Base Gasket. 

Carrying Case Clamp Screw Nut 

Choke Shaft Knob 

Choke Cable Assembly 

Choke Cable Clip 

Air Cleaner 

Air Cleaner Screen 

Air Cleaner Screen Lock Ring 

Oil Outlet Elbow—(Street Elbow 90° 14” P. Thd.) 


Rheostat Knob 

Reverse Current Relay Assembly—Complete 
Reverse Current Relay Armature Blade Assembly 
Reverse Current Relay Coil & Core Assy. (PS 1065) 
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W.E. Part Onan 
Symbol Part No. Part Name 
1553A Reverse Current Relay Stationary Contact Panel (with contacts) 
1630 Reverse Current Relay Armature Return Spring 
1646 Reverse Current Relay Frame Only 
19710 Control Box Base 
19712 Control Box Brace 
19711A Control Box Cover (Includes receptacle covers & chains) 
R-701 76808 Rheostat—Model K—1 ohm—Ohmite 
M-701 76809 Ammeter—O-20—U.S. Gauge Co. 
L-701 76810 Reactor—4XL2—Wright De Coster 
C-701 76812 Capacitor # F.C. 91137—2000 MED—25 W-V (Mallory). 
F-701 76813 Fuse—25 Amp. Type AB CAT. 1098B—Littelfuse (2 used) 
F-702 76814 Fuse—15 Amp. Type AB CAT. 1996B—Littelfuse (2 used) 
P-703 . 76805 Transmitter Receptacle (W.E. T-7604797)—Group 6—(P703) A. J. 
Ulmer 
P-704 76806 Battery Receptacle (W.E. T-7604797 }—Group 6—(P704) A. J. Ulmer 
P-701 76807 Receptacle—1102 # 7792—Less Plate—Arrow 
P-702 76807 Receptacle—1102 % 7792—Less Plate—Arrow 
46. GENERATOR & ACCESSORIES. 
E-701 840 Gen. Brush—M30 A—Pure Carbon—54” (4 used) 
G-702-3-4-5 76811 Capacitor—Type 3L—Cornell Dubilier .01 MED (4 used) 
842 Brush Spring (4 used) 
1160 .' Brush Guide Only—Right Hand 54” (4 used) 
19508 Gen. Thru Stud Nut 
19509 Gen. Thru Stud | 
19520 Armature Thru Stud Nut 
19521 Armature Thru Stud Nut Lock Washer 
19525 Armature Thru Stud 
19546 Generator Frame—With Field Coils 
19578 Generator Blower 
19655 Brush Rig Insulator Ring Only 
(19655 Assy.) Brush Rig—Complete with Brushes 
19657 AC Connector Bracket (4 used) 
19679 Generator End Bell Housing 
19692 Generator End Bell Band 
19677 Generator Bearing Grease Cover Gasket 
75085 Armature Assembly—Complete 
75086 — Armature Shaft 
(75224 Assy.) Pole Shoe Assembly (with winding) 
75370 Commutator Assembly—36 Bar 
(76827 Assy.) Generator Field Coil Assembly 
76828 Brush Jumper Lead (2 used) 


Xl. OPERATION AND SERVICE INSTRUCTIONS FOR 
MOTOR GENERATOR SETS 


47, GENERAL. 

a. The Motor Generator Set Type CDO-21652 is 
for operation on 115/230 Volts, 1 Phase, 25 Cycle 
power supplies. The generator wil! deliver approxi- 
mately 1000 watts 120 volts, 800 Cycles, 1 Phase A.C. 
A.C. and 20 amperes, 14 volts, D.C. This unit con- 
sists of a Type CAY-21653 Motor, Type CDO-21650 
Generator and Type CAY-21654 Magnetic Controller 
assembled on, a bedplate. 


48. LOCATION. 


a, When planning the location of the Motor Gener-’ 


ator Set, a place should be selected that will be as 
clean and dry as possible. Although the unit is pro- 
tected against normal exposure, it is desirable to 
shelter it as much as practicable. Locations of high 
humidity are undesirable and should be avoided as 
far as possible. Keep in mind that the unit can be 
operated by remote control so that it is not necessary 
to install the motor generator set at the spot where 
the load or load panel is located. 


49. MOUNTING. 
a. The motor generator set does not need to be 
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mounted in any particular way, but it is suggested - 


that rubber cushioning pads be placed under the 
welded steel mounting base to eliminate the possi- 


. bility of any vibration being transmitted to the floor 
of the building. ‘ 


50. SETTING UP THE UNIT FOR OPERATION. 

a. When the set has been located and mounted, the 
next step is to connect the motor to the power line. 
The connecting lines should be run through conduit 
or flexible cable to the starting box located on the 
motor. Be sure that the motor and the motor controls 
are connected for use at the voltage of the power line. 

5, When changing the motor operation from 115 
volts to 230 volts, four changes in the electrical cir- 
cuit must be made. Namely: 

(1) Reconnect the motor terminals as shown on 
the motor nameplate and on Figure 13-55, Drawing 


' M-7408033. 


(2) Reconnect the holding coil on the starting 
relay as is shown on the sketch inside the Magnetic 
Controller starting box and in Fig. 13-55, Dwg. 
M-7408033. 

(3) Change the overload heater element to cor- 
respond to rated current. 

(4) Change the pilot light in remote start-stop 
station. — , 

c..The motor is provided with two sets of windings, 
which are connected in parallel for 115 volt oper- 
ation and in series for 230 volt operation. Be sure 
that the proper connections are made before starting 
the unit. 

d. The holding coil in the starting relay is also pro- 
vided with two sets of windings, which are connected 
in parallel for 115 volts and in series for 230 volts. 
This coil will burn out, if operation is. attempted at 
230 volts when the connection is made for 115 volts. 

e. The overload heater units in the motor starting 
box must be changed when the motor input voltage 
is changed, because rated current at 115 volts is 
twice that at 230 volts, necessitating two heater ele- 
ments, one rated to carry twice the current of the 
other. ; 

j. The pilot light in the remote start-stop station 
must be changed as the motor input voltage is chang- 
ed, since the light operates across the line, indicating 
when the motor generator set is in operation. 


~ 51, STARTING THE SET. 


‘a When the motor has been connected to the line 
through the starting box, and the generator has been 
connected to the load panel, the set may be started. 
Watch the starting of the unit carefully, especially the 
first time that it is used, to be sure that the proper 
connections have been made. If the unit fails to start 
or fails to come up to speed: . 

(1) Push the stop button. 

"(2) Carefully check all connections. 

(3) Check the voltage of the power line. 

(4) Check the load on the generator to make sure 
that the unit is not overloaded. 
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5. If the unit starts, but fails to come up to speed, 
after making sure that the generator is not overloaded, 
check the line voltage while the set is running, for it 
is possible to have rated voltage when the set is stop- 
ped, but if the power line is too light, the load will 
materially reduce the voltage at the motor while the 
set is running. 

c. If the set still does not perform properly, call in a 
reliable service man to check the entire set-up. 

d, The thermal element that provides protection 
of the motor in case of overloads is a heater element 
that expands when more than rated current flows 
through it breaking the current of the holding coil, 
thereby opening the line contacts and stopping the 
motor. The Motor Generator Set may be started 
again after waiting about a minute for the thermal 
overload element to cool off. After an interruption by 
the overload unit, the reset button on the starting box 
must be pressed, and then the set may be started as 
before, by pressing the start button. 


52. LUBRICATION. 


’ @ Both the motor and the generator of this set are 
ball. bearing type machines, and are properly lubri- 
cated when they come from the factory. In ordinary 
service, the unit will run for one year as received, but 
it is recommended that a small quantity of Navy 
Grade “A” grease be added every six months to main- 
tain an even lubricating condition. 

6. When overhauling the set, the bearings and en- 
closures should be washed with carbon tetrachloride 
or a similar solvent to remove the residue of soap 
which is left from the grease. If it is necessary to 
remove a bearing, pressure should be applied against 
the inner ring of the bearing. 


53. MOTOR GENERATOR SET OPERATION. 


4. The motor will operate satisfactorily with a 10% 
variation in voltage, a 5% variation in frequency, or a 
combined voltage and frequency variation of 10%, 
but not necessarily in accordance with the standards 
of performance established for operation at normal 
rating. Low voltage reduces the torque. Guard 
against this condition. High voltage lowers the 
power factor and generally increases the temperature 
rise. . 

b. A thin black film will form on the commutators 
shortly after the set has been put into service. This is 
a normal condition and assists in commutation. It 
should not be removed except as required to clean the 
commutator of other foreign material. The carbon 
brushes supplied with this set have been carefully 
selected for this particular service and for best results 
only this make and grade should be used. 

c, The units should be inspected at regular inter- 
vals, noting particularly that the mounting bolts, 
bracket bolts and pulleys are tight, and that the bear- 
ings are properly lubricated. Increase in operating 
temperature, localized heating, or excessive noise 
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indicates approaching failure, and should be investi- 
gated at once. 


@, It is desirable to thoroughly clean both motor 
and generator at intervals of one or two years, but it 
is not essential unless the unit is operating in an atmos- 
phere containing dust or lint. 


e. The commutator should be kept smooth and . 


clean of all materials except the thin black film 
referred to previously. Ordinarily they will re- 
quire only an occasional wiping with a coarse duck 
cloth. Fine sandpaper can be used, bet never use 
emery cloth, 


54. GENERATOR CONSTRUCTION. 


a. The generator used as a part of this Motor Gener- 
ator Set is identical to the unit described in Par. 40 4, 
(1) to (13), electrically and the only mechanical differ- 
ence is that an end bell is used in place of theadaptorring 
used with the Engine Generator Set. A shaft extension 
and double V belt pulley are used as a driving means. 


55. MOTOR CONSTRUCTION, 115/230 VOLT, 25 
CYCLE, 1 PHASE. — 


a. The driving motor for the Motor Generator Set 
is designed for operation from a 115/230 Volt, 
Single Phase, 25 Cycle Supply. The motor is rated 
at 3 H.P., 1425 RPM, continuous duty, 40°C. rise. 
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Ball bearings are provided, and drip-proof construc- 
tion is used. 

6. This motor is of the repulsion start-induction 
run type. The stator is wound two-pole and arranged 
for series-parallel connection to provide for dual 
voltage operation. The armature is wound two pole 
with connections brought to a commutator. A pair 
of brushes are short circuited and during the starting 
period operation as a repulsion motor is obtained. 

c. Before the motor reaches rated speed, a short 
circuiting device operated by centrifugal force acts 
to short circuit all of the commutator bars on the 
armature. The motor now operates as a single phase 
induction motor. The motor brushes carry current 
only during the starting period and therefore no radio 
frequency disturbances are produced by the motor to 
cause interference in near-by radio receivers. 


d. Four leads are brought out to the motor terminal 


box and connections can be made for operation from: 


either 115 volt or 230 volt 25 cycle, single phase 
supply. 

e. The motor is coupled to the generator by means 
of a “V” belt drive system. Two “V” belts are re- 
quired with each Motor Generator Set. The pulley 
ratio is such that with the driving motor running at 
rated speed, the generator speed is approximately 
2666 rpm, resulting in an output frequency of 800 
Cycles. 


56. PARTS FOR MOTOR GENERATOR SET, TYPE CDO-21652. 


Power Supply: 115/230 Volts, 1 Phase, 25 Cycle 
Type CAY-21635 Motor 
Type CDO-21650 Generator 
Type CAY-21654 Controller 


Bed Plate 
a. CONTROL BOX PARTS. 
W.E. Onan 
Symbol Part No. Part Name 
1412B Rheostat Knob 
1446A Reverse Current Relay Armature Blade Assy. 
1448A Reverse Current Relay Core Assy. (PS-1065) 
1553A Reverse Current Relay Stationary Contact Panel (with contacts) 
1630 Reverse Current Relay Armature Return Spring 
1646 Reverse Current Relay Frame Only 
19710 Control Box Base 
19712 Control Box Brace 
19713 Control Box Cover 
K-801 76560 Reverse Current Relay Assy. (Complete) 
R-801 76808 Rheostat—Model “K”—1 Ohm—Ohmite 
M-801 76809 Ammeter—O-20—U.S. Gauge Company 
L-701 76810 Reactor—4XL2—Wright de Coster 
C-801 76812 Capacitor—# E.P. 91137—2000 MFD.—25W-V (Mallory) 
F-802 76814 . Fuse—15 Amp.—Type AB Cat. ¥ 1096B—Littelfuse Co. 
E-801 76813 Fuse—25 Amp.—Type AB Cat. # 1098B—Littelfuse Co. 
P-802 76819 Transmitter Receptacle—A. J. Ulmer 
P-801 76820 Battery Receptacle—A. J. Ulmer 
76826 Terminal Block Assy. 
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_ W.E. Part Onan 
Symbol Part No. 


6b, GENERATOR & ACCESSORIES. 
E-801 840 


19655 
(19655 Assy.) 
19657 
19679 
19692 
19677 
75080 
75081 
75082 
75085 
75086 
75087 
75088 
75089 
75090 
75098 
75100 
(75244 Assy.) 
75370 
C-802-3 
C-804-5 76811 
(76827 Assy.) 
76828 
76830 
76831 
76832 
76835 
76836 


RESTRICTED 1 Section XI 
Paragraphs 56-57 


Part Name 


Gen. Brush—Carbon (M30A) 54” (4 used) 
Brush Spring (4 used) 

Brush Guide Only—Right Hand 5%” (4 used) 
Generator Thru Stud Nut , 
Generator Thru Stud 

Armature Thru Stud Nut 

Armature Thru Stud Nut Lock Washer 
Armature Thru Stud 

Generator Frame—With Field Coils 
Generator Blower 

Brush. Rig Insulator Ring Only 

Brush Rig—Complete with Brushes 

AC Connector Bracket (4 used) 

Generator End Bell Housing 

Generator End Bell Band 

Generator Bearing Grease Cover Gasket 
Motor Generator Unit Base 

Belt Guard 

Generator Base __ 

Armature Assy.—Complete 

Armature Shaft. 

Generator Adaptor Shaft 

Generator Adaptor End Bell 

Generator Adaptor End Bell Bearing Plate 
Generator Shaft Guard 

Belt Guard Brace 

Generator Lifting Eye Bolt 

Pole Shoe Assy. (With Winding) 
Commutator Assy.—36 Bar 


Capacitor—Type 3L, Cornell-Dubilier .01 MFD (4 used) 
Generator Field Coil Assy. 

Brush Jumper Lead (2 used) 

Motor Generator Driven Pulley—2 Sec. A Groove 3.2-1” Bore 
Motor Generator Driver Pulley—2 Sec. A Groove 4.8-1” Bore 
“Vv” Belt A. Sec. A-35 Static Free (2 used) 

Ball Bearing (Gen. End Bell) XB-86-X—Norma Hoffman 

Ball Bearing (Gen. Adapter Shaft) 43606J—-Norma Hoffman 


keke ke Khe ke Kaka Kk 


76818 


76821 


76837 


Push Button Station 

W.E. Cat. % 1033369 

Surface Mounting—Type H.D.—W.E. 
Line Starter . 

W.E. Cat. # S.0.3.C.4210 
Motor 

W.E. Cat. ¥ S.0.3.C.4202 


57. OPERATING AND SERVICE INSTRUCTIONS FOR MOTOR GENERATOR SET. TYPE CDO-21648 
(ONAN OTC SERIES ELECTRIC PLANT). 


a. GENERAL. 


and 20 Amperes, 14 Volts, D.C. This unit consists 


(1) The Motor Generator Set Type CDO-21648 of a Type CAY-21649 Motor, a Type CDO-21650 
is for operation on 115/230 Volt, 60 Cycle, 1 Phase Generator, and a Type CAY-21651 Magnetic Con- 
Power supplies. The generator will deliver approxi- troller assembled on a bedplate. . 
mately 1000 watts 120 volts, 800 Cycles, 1 Phase A.C. (2) The operating and service instructions as 
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given in paragraphs 49 to 53 will apply to this Motor 
Generator Set except for the electrical and mechanical 
details of the Motor Type CAY-21649. These dif- 
ferences are given below. 


6, MOTOR CONSTRUCTION 115/230 VOLT, 
60 CYCLES, 1 PHASE. 


(1) The driving motor for operation on 115/230 
- Volt, Single Phase, 60 Cycle Supply is similar to the 
motor for operation on 115/230 Volts, Single Phase, 
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25 Cycle supply described in paragraph 55, a-e except 
as follows: 


(¢) The rated speed is 1750 RPM. 


(6) The stator and armature are wound for 
four pole operation. 


(c) A different pulley ratio is used in the “V” 
belt driven system to provide a generator speed of 
2666 RPM with a motor speed of 1750 RPM. 


58. PARTS FOR MOTOR GENERATOR SET, TYPE CDO-21648. 


Power Supply: 115/230 Volts, 1 Phase, 60 Cycle 
Type CAY-21649 Motor 
Type CDO-21650 Generator 
Type CDO-21651 Controller 


Bed Plate 
a. CONTROL BOX PARTS. 
W.E. Onan 
Symbol Part No. Part Name 
1412B Rheostat Knob : 
1446A Reverse Current Relay Armature & Blade Assy. 
1448A Reverse Current Relay Coil & Core Assy. (PS-1065) 
1553A Reverse Current Relay Stationary Contact Panel (with contacts) 
1630 Reverse Current Relay Armature Return Spring 
1646 Reverse Current Relay Frame Only 
19710 Control Box Base 
19712 Control Box Brace 
19713 Control Box Cover 
K-801 76560 Reverse Current Relay Assy.—Complete 
R-801 76808 Rheostat—Model “K” 1 ohm—Ohmite 
M-801 76809 Ammeter—0-20—U.S. Gauge Company 
L-801 76810 Reactor—4XL2—Wright de Coster 
C-801 76812 Capacitor—# E.P. 91137—2000 MFD—25 W. v. (Mallory) 
F-801 76813 Fuse—25 Amp., Type AB Cat. # 1098B—Littelfuse Co. 
F-802 76814 Fuse-—-15 Amp., Type AB Cat. ¥ 1096B—Littelfuse Co. 
P-802 76819 Transmitter Receptacle—A. J. Ulmer 
76826 Terminal Block Assy. 
6, GENERATOR & ACCESSORIES. 
E-801 840 Gen. Brush—Carbon (M30A) 5%” (4 used) 
842 Brush Spring (4 used) 
1160 _ Brush Guide Only—Right Hand 58” (4 used) 
19508 Gen. Thru Stud Nut 
19509 Gen. Thru Stud 
19520 Armature Thru Stud Nut ; 
19521 Arm. Thru Stud Nut Lock Washer - 
19525 © Arm. Thru Stud 
19546 Gen. Frame—With Field Coils 
19578 Gen. Blower 
19655 Brush Ring Insulator Ring Only 
(19655 Assy.) Brush Rig—Complete with Brushes 
19657 AC Connector Bracket (4 used) 
19679 Generator End Bell Housing 
19692 Generator End Bell Band 
19677 Gen. Bearing Grease Cover Gasket 
75080 Motor Generator Unit Base 
75081 Belt Guard 
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Onan 
Part No. 


75082 
75085 
75086 
75087 
75088 
75089 © 
75090 
75098 
75100 
(75224 Assy.) 
75370 


76811 
(76827 Assy.) 
76828 
76833 
76834 
76832 
76835 
76836 


76818 


76821 


76838 
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Part Name 


Generator Base 

Armature Assy.—Complete 
Armature Shaft ; 

Generator Adaptor Shaft 
Generator Adaptor End Bell 
Generator Adaptor End Bell Bearing. Plate 
Generator Shaft Guard 

Belt Guard Brace 

Gen. Lifting Eye Bolt 

Pole Shoe Assy. (With Winding) 
Commutator Assy.—36 Bar 


Capacitor Type 3L—Cornell-Dubilier—.01 MFD (4 used) 
Gen. Field Coil Assy. 

Brush Jumper Lead (4 used) 

Driver Pulley 2 Sec. A Groove 5.4-1” Shaft 

Driver Pulley 2 Sec. A Groove 3.0-1” Shaft 

“Vv” Belt A-35—Static Free (2 used) 

Ball Bearing—(Gen. End Bell) XB-86-X~Norma Hoffman 
Ball Bearing—(Gen. Adaptor Shaft) 43606J—Norma Hoffman 


kkk keke KK KK 


Push Button Station 

W.E. Cat. # 1033369 

Surface Mounting—Type H.D.—W.E. 
Line Starter ; 

W.E. Cat. #S.0.3.C.4210 
Motor 

W.E. Cat. #S.0.3.C.4209 
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TABLE 111 


TBW AND TBW-1 PORTABLE RADIO TRANSMITTING EQUIPMENT 


NAVY TYPE DESIGNATION 


25 CYCLE 60 CYCLE 
SUPPLY SUPPLY 


CAY-52119 


CAY -20084 


CAY -52120 


CD0 -21647 
CDO0-18009 
CDO0-21650 


CAY =21653 
CAY -21654 


CJB-26001B; CJB-26001B 
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CAY-52119 


CAY -20084 


CAY -52120 


CD0 ~2 1647 
CD0~-18009 
CDO0 -2 1650 
CAY -21649 
CAY -21651 


| 
| 


NAME OF MAJOR UNIT 


1.F. TRANSMITTER UNIT 
WATER TIGHT CASE 
MICROPHONE 


RECTIFIER UNIT 
WATER TIGHT CASE 


H.F. TRANSMITTER UNIT 
WATER TIGHT CASE 
GENERATOR (FOR ENGINE) 
GASOLINE ENGINE 
GENERATOR (FOR MOTOR) 
MOTOR 

MAGNETIC CONTROLLER 
MOTOR 

MAGNETIC CONTROLLER 
PUSH BUTTON STATION 
ANTENNA SYSTEM 

CABLES 

TELEGRAPH KEY 


RESTRICTED 


SYMBOL 
DES IGNAT ION 
GROUP 


101 TO 199 
P-2038,P-2058 
201 
201 TO 299 
301 TO 399 
P-204C,P-206C 
701 TO 710 
711 TO 720 
801 TO 810 
811 TO 820 
821 TO 830 
(831 TO 840 
841 TO 850 
851 TO 860 
1101 TO 1120 
1201 TO 1220 
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TABLE 44 1{CONTINUED ) 
PARTS LIST BY NAVY TYPE NUMBERS FOR MODELS 
TBW AND TBWel PORTABLE RADIO TRANSMITTING EQUIPMENT 


ALL SYMBOL DESIGNATIONS INVOLVED 


MISCELLANEOUS (CLASS 10) 


-26001B TELEGRAPH KEY 

E-101, E-102, £-103, E-201, 
E-202, E-301, E-302, E-303 
E-701, E-801 
E-711, E-712 
E-713A 
E-713B 
£-811 
E-831 
1-101, 1-102, 1-103, 1-201, 1-202, 1-301, 
1-302, 1-303 
1-851 
0-701 

—Q-711A 
0-711B 
0-711C 
0-711D 
O-711E 
0-711F 
0-711G 
0-711H 
0-711 
0-711K 
O-711L 
0-711M 
0-71 10 


== @-—125 CYCLE & GAS ENG 
@ ®—=—Nme w— 160 CYCLE & GAS ENG. 


©» 


1 
1 
2 
1 
2 
2 
4 
1 
1 
1 
1 
2 
1 
! 
1 


ELECTRICAL INDICATING INSTRUMENTS (CLASS 22) 


-22026A | M-303 

~22058A M-101, M-302 

-22135A M-301 

~22238A M-201 

~222359A M-102 

~22530 M-202 
M-701, M-801 


SWITCHES (CLASS 24) 


S-101 
S-104 
5-106 
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25 CYCLE & GAS ENG. 
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1 
T 
1 
1 
1 
1 
1 
1 
1 
1 
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PARTS LIST BY NAVY TYPE NUMBERS FOR MODELS os 
TBW AND TBW=1 PORTABLE RADIO TRANSMITTING EQUIPMENT 


ALL SYMBOL DESIGNATIONS INVOLVED 


SWITCHES (CLASS 24) CONTINUED 


$-108, $-202, $-204, $-295, 
$-206, $-207, S-210, S-305 
$-201 
$ -203 
5-208 
$-209 
$-211 
$-212 
§ -301 
$-302 
$-303 
$-304 
§-851 


FUSES “(CLASS 28) a 


CONTACTORS AND RELAYS (CLASS 29) 


K-101, K-301 
K-701, K-801 
K-821 

K-822 

K ~822A 
K-822C 

K-841 

K-842 

K-842A 

K -842C 
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TABLE {11 (CONTINUED) 
PARTS LIST BY NAVY TYPE NUMBERS FOR MODELS 
TBW AND TBW-1 PORTABLE RADIO TRANSMITTING EQUIPMENT 


ALL SYMBOL DESIGNATIONS INVOLVED 


TRANSFORMERS AND REACTORS (CLASS 30) 


25 CYCLE & GAS ENG. 
60 CYCLE & GAS ENG. 


L=-202 
T-204 
L-201 
T-203 
T-202 
T-205 
T-201 
L-701, L-801 


VACUUM TUBES (CLASS 38) 


De Se ee ea ae 
D9 wet oe et es es oe on 


V-101 
V-204 
V-201, V-202 
V-203 
V-103, V-303 
V~102 
V-301, V=302 


INDUCTORS AND CHOKES (CLASS 47) 


L-101 

L-103, L-104, L-105, L-106, 
L-108, L-304, L-306, L-308 
L~107 

L-109 

L=110 

L203 

L-301 

L-302 (L-303 PART OF L-302) 
L-305 

L -307 

L-309 

L-310 
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PARTS LIST BY NAVY TYPE NUMBERS FOR MODELS 


TBW AND TBW-1 PORTABLE RADIO TRANSMITTING EQUIPMENT 


NAVY 
TYPE ALL SYMBOL DESIGNATIONS INVOLVED 
NUMBER 


CAPACITORS (CLASS 48) 


25 CYCLE & GAS ENG 
60 CYCLE & GAS ENG. 


-48024-10 C-326 
-48205-A C-101, C-208, C-301 
-48279-5 C-131 
-48313-A C-106 (C-107 PART OF C-106) 
-48334-2 C-121 
-48403~-A C-206, C-210 
-48406-5 C-124 
-48410-10 C-115, C-203, C-207, C-211, C-315, C-321 
~48428-10 C-110, C-111, C-112, C-117, C-118, 
C-119, C-129, C-309, C-331 
~48487~10 C-109, C+116, C-128, C-307, C-308, 
C-310, C-313, C-317, C-318, C-319, 
C-322, C-323, C-324, C-325, C-333, 
C-204, C-205 
C-123, C-130 
C-127 
C-104, C-120 
C-314 
C-102 
C-201 
C-114, 


Oo OD De = = Wh = 


—_ 
_ 


~481134-Z2 
-481135-Z2 
481136 -Z2 
~481137-Z2 
~481213-F2 


C-311, C-332 
C-320 


C-801 
C-703, C-704, C-705, 
C-803, C-804, C-805 


CODD at wt st ND i WN wt se ee NS we we NSM ww aH NH NS 


1 
2 
1 
2 
1 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
3 
1 
2 
1 
1 
1 
2 
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PARTS LIST BY NAVY TYPE NUMBERS FOR MODELS 
TBW AND TBW-1 PORTABLE RADIO TRANSMITTING EQUIPMENT 


ALL SYMBOL DESIGNATIONS INVOLVED 


‘PLUGS AND SOCKETS (CLASS 49) 


25 CYCLE & GAS ENG. 
60 CYCLE & GAS ENG. 


X-103, X-303 

P-~202 (PART OF W-1210, W-~1211) 
X-101, X-201, X-202, X-203 
X~-102, X-204 

X-301, X-302 
J=201, J-202, J-203 
J-202 

P-201 

P-201A 

P-203, P-204 — 
P-~203A 

P~203B 

P-204A 

P.204C 

P~205, 

P.~205A 

P-2058 

P-~206A 

P-206C 

P.~701, P-=702, P-802 
P-703 

P=704 

P~801 


2 
x 

4 
2 
2 
3 
1 
1 
1 

2 
1 
1 
1 
1 
2 
1 
1 
1 
1 
3 
1 
1 
L 


MICROPHONE (CLASS 51) 


MI -201 


WIRES AND CONDUCTORS (CLASS 62) 


W-1201 
W-1203 
W-1204 
W-1205 
W-1206 
W-1210 
W-1211 
W-1212 
W-12135 
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25 CYCLE & GAS ENG. 
60 CYCLE & GAS ENG, 


~63288 
~63288 
-63288 
-63289 
-63426 


-63752 


1 
1 
2 
3 
Ya 
1 
2 
2 
2 
1 
2 
1 
1 
4 
1 
1 
2 
1 
1 
1 
1 
1 
2 
1 
| 
1 
1 
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TBW AND TBW-1 PORTABLE RADIO TRANSMITTING EQUIPMENT 
ALL SYMBOL DESIGNATIONS INVOLVED 
RESISTORS, POTENTIOMETERS AND RHEOSTATS (CLASS 63) 
~-63003E R~203 
~B3011E R213 
-63013E R109, R-310 
-63015E R-106, R-302, R-309 
~63016E R-102, R-105 
-63080E R-~111 
-63081E R-110, R-311 
~63095E R-304, R=308 
R=101, R-301 (100 OHMS) 
R~209 (100,000 OHMS) 
R-202, R-208 (500,000 OHMS) 
R-210 (30 OHMS) 
R=-307 
-63546E ,» R=108, R305, R-306 
-63676E 
-63678-10 a. 
~63703-2 R-303, R-313 
-63703~-10 R-314 ° 
R-207 
-63809-15 R-212 
~63810E R~312 
-63812E R-103 
R-113, R=-114 
R-201 
R-204 
R~205 
R~211 
R-701, R-801 
ANTENNA SYSTEM (CLASS 66) 
mo™\ 
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25 CYCLE & GAS ENG. 


60 CYCLE & GAS ENG, 
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PARTS LIST BY NAVY TYPE NUMBERS FOR MODELS 
TBW AND TBW-1 PORTABLE RADIO TRANSMITTING EQUIPMENT 


ALL SYMBOL DESIGNATIONS INVOLVED 


ANTENNA SYSTEM (CLASS 66) CONTINUED 


A, 11158 
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Figure 13-l—Model TBW, TBW-1 Portable Radio Transmitting Equipment Set Up in Field, Front View, (Photo C-5597) 
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Figure 13-2—Model TBW, TBW-! Portable Radio Transmitting Equipment Set Up in Field For Operation 
with a Navy. Model RBM Series Receiver. (Photo C-5598) 
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Figure 13-3—Transmitter-Rectifier Assembly, Model TBW, TBW-1 Portable Radio Transmitting Equipment, 
Front View, (Photo C-5038) 
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Figure 13-4—Trensmitter-Rectifier Assembly, Model TBW, TBW-! Portable Radio Transmitting Equipment, 
Rear View, (Photo C-5037) 
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Figure 13-5—Watertight Cases. Transmitter-Rectifier Assembly Model TBW, 
TBW-I Portable Radio Transmitting Equipment, (Photo C-5036) 


Figure 13-6—Transmitter-Rectifier Assembly, Model TBW, TBW-1, Portable 
Radio Transmitting-Equipment, Bottom View, (Photo C-5039) 
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Figure. 13-20—View of Tool Kit with Tools (Photo C-5000) 
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Figure 13-2]—TBW, TBW-I Equipment and Accessories (Photo C-5001) 
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Figure 13-24 —Statica Power Unit, Type CDO-21648, 115/230 Volt 60 Cycle, 1 Phase and Type CDO-21652, 115/: 230 Voh 
25 Cycle, I Phase, Oblique View. (Photo C-4999} 
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RELAY ADJUSTMENT PROCEDURE 
BE CERTAIN PLUNGER IS SEATED ON BOTTOM. 
RAISE PLUNGER 2080" FROM BOPTOM. 
ADJUST POVER CONTACTS #4 & #11 TO JUST MAKE CONTACT. 
ADJUST GRID END #1 OF GRID<GROUNDING CONTACT TO JUST MAKE CONTACT. 
RAISE PLUNGER AN ADDITIONAL O10" MAKING A TOTAL OF .040" FROM BOTTOM. 
ADJUST SIDE TONE CONTACTS #5 & #7 TO JUST MAKE CONTACT. 
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AFTER ADJUSTMENT OF CONTACTS, CHECK ALL STUD LOCKHUTS AND JAKE CERTAIN THEY ARE TIGHT BEFORE REASSEMBLING RELAY. 


Figure 13-25—-Keying Relay Adjustment (Drawing P-7706546) 
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Figure 13-26—Average Frequency Calibration Curve of Master Oscillator, Intermediate Frequency 
Transmitter Type CAY-52119, Controls A and B (Curve 236830) 


Figure 13-27—Average Frequency Calibration Curve of Power Amplifier, Intermediate Frequency 
Transmitter Type CAY-52119, Controls C and D (Curve 264441) 
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Figure 13-27—Average Frequency 
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Figure 13-28—Average Frequency Calibration Curve of Master Oscillator, High Frequency 
Transmitter Type CAY-52120, Controls A and B (Curve 236831) 


Figure 13-29—Average Frequency Calibration Curve of Doubler Circuit, High Frequency 
Transmitter, Type CAY-52120 Controls C and D (Curve 236832) 
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Figure 13-28—Average Frequency Calibration Curve of Master Oscillator, High Frequency 
Transmitter Type CAY-52120, Controls A and B (Curve 236831) 


Figure 13-29—Average Frequency Calibration Curve of Doubler Circuit, High Frequency 
Transmitter, Type CAY-52120 Controls C and D (Curve 236832) 
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Figure 13-30—Average Frequency Calibration Curve Intermediate Amplifier, High Frequency 
Transmitter, Type CAY-52120, Controls E and F (Curve 236833) 


Figure 13-31—Average Frequency Calibration Curve Power Amplifier, High Frequency Transmitter, 
Type CAY-52120, Control G (Curve 236834) 
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Figure 13-30—Average Frequency Calibration Curve Intermediate Amplifier, High Frequency 
Transmitter, Type CAY-52120, Controls E and F (Curve 236833) 


Figure 13-31—Average Frequency Calibration Curve Power Amplifier, High Frequency Transmitter, 
Type CAY-52120, Control G (Curve 236834) 
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Figure 13-32—Transmitter-Rectifier Assembly, Model TBW, TBW-1 Portable Radio Transmitting 
Equipment, Outline and Mounting Dimensions (Dwg. W-7300364) 
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Figure 13-32—Transmitter-Rectifier Assembly, Model TBW, TBW-1 Portable Radio Transmitting 
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33—Transmitting Equipment, Model TBW, TBW-I Portable Radio Transmitting Equipment, 


Figure 13 


Schematic Diagram (Drawing T-7605867) 
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Figure 13-34—intermediate Frequency Tronsmitter Type CAY-52119, Wiring Diagram 
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Figure 13-34—Intermediate Frequency Tronsmitter Type CAY-52119, Wiring Diagram 
(Drawing W-7300379) 
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Figure 13-35—High Frequency Transmitter Type CAY-52120 Wiring Diagram (Drawing W-730038]) 
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Figure 13-35—High Frequency Transmitter Type CAY-52120 Wiring Diagram (Drawing W-7300381} 
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Figure 13-36—Rectifier Modulator Unit, Type CAY-20084 Wiring Diagram (Drawing W-7300380) 
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Figure 13-36- -Rectifier Modulator Unit, Type CAY-20084 Wiring Diagram (Drawing W-7300380) 
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Figure 13-37—Transmitting Equipment, Model TBW, TBW-I Portable Radio Transmitting Equipment, 


Simplified Schematic Diagram (Drawing W-7300595) 
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Figure 13-38—Ground Layout. Antenna—Counterpoise System (Drawing P-7707150) 
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Figure 13-39—Antenna—Counterpoise System, a part of Model TBW, TBW-1 Portable Radio 
Transmitting Equipment (Drawing W-7300391) - 
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Figure 13-40—Assembly Setup, Interconnection and Installation Drawing Model TBW, TBW-] Portable 
Radio Transmitting Equipment (Dwg. 1-7605890) 
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Figure 13-41—Wiring Diagram for Station Generator, Type CDO-21650, 120 Volts, 800 Cycles, I Phase. 
A part of Motor-Generator Set Type CDO-21648 or Type CDO-21652 (Drawing 7403411) 
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Figure 13-42—Wiring Diagram for Portable Generator, Type CDO-21647, 120 Volts, 


800 Cycles, | Phase. A part of Engine Driven Generator Set 
Type CDO-73004 (Drawing 7408412) 
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Figure 13-43—Wiring Diagram for Motor, Type CAY-21649, 3 H.P., 115/230 Vol, 
60 Cycle, 1 Phase and Magnetic Controller, Type CAY-21651, 115/230 Volt, 
60 Cycle, 1 Phase. Parts of Motor-Generator Set CDO-21648 (Dwg. 7408417) 
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Figure 13-44—Wiring Diagram for Motor, Type CAY-21653, 3 H.P., 115/230 Volt, 
25 Cycle, 1 Phase and Magnetic Controller, Type CAY-21654, 115/230 Voh, 
25 Cycle, 1 Phase. Parts of Motor-Generator Set CDO-21652 (Dwg. 7408416) 
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Figure 13-45—-Schematic Diagram for Engine Driven Generator Set, Type 
CDO-73004 consisting of Engine Type CDO-18009 and Generator Type 
CDO-21647, 120 Volt, 800 Cycles, 1 Phase (Dwg. 7408390) 
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Figure 13-46—Schematic Diagram for Motor-Generator Set, Type CDO-21648 consistingof Motor, Type 
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Figure 13-47—Schematic Diagram for Motor-Generator Set, type CDO-21652 consisting of Motor, Type 
CAY-21653 115/230 Volt, 25 Cycle, 1 Phase, Generator, Type CDO-21650, 120 Volt, 800 Cycles, 
1 Phase, and Magnetic Controller, Type CAY-21654, 115/230 Volt, 25 Cycle, 1 Phase (Dwg. 7408391) . 
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Figure 13-48—Outline ond Mounting Dimensions, Motor~Generator Set, Type CDO-21648 and Type 
CDO-21652 (Dwg. W-7300489) 
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Figure 13-49—Outline ond Mounting Dimensions, Engine Driven Generator Set, Type CDO-73004 
(Dwg. W-7300488) 
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Figure 13-50—Copacitors, Dimensional Drawing (Qwg. P-7708133) 
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Figure 13-51—R. F. Choke Coil Dimensional Drawing (Dwg. M-7408037) 
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Figure 13-52—Resistors Dimensional Drawing (Dwg. M-7408005) 
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Figure 13-53—Transformers and Reactors, Winding Data and Dimensional Drawings 
(Drawing T-7607754) 
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Figure 19-54—Tuning Coils and Variometers, Winding Data and Dimensional Drawings 
(Drawing T-7608451) 1% 
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MOTOR CONNECTIONS 


115 VOLTS 230 VOLTS 


FIGURE 8B. 
HOLDING COIL CONNECTIONS 


DIAGRAM FOR CHANGING MOTOR AND MAGNETIC CONTROLLER 
FROM 115 VOLTS TO 230 VOLTS OPERATION. 


Figure 13-55—Diagram for Changing Motor and Magnetic Controller from 115 Volt to 230 Volt Operation 
(Dwg. M-7408033) 
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Figure 13-56~—Accessory Service Drawing for Engine Generator Set Type CDO-73004 


13-60 RESTRICTED 


RESTRICTED Section XIHi 


~ ENGINE PARTS. 


B00 CY. ENGINE GENERATOR SET 12014 
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Figure 13-57—Engine Parts—Main Components for Engine Generator Set Type CDO-73004 
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Figure 13-58—Engine Parts—Detail Components for Engine Generator Set Type CDO-73004 
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Figure 13-59—Valve and Cylinder Service Drawing for Engine Generator Set Type CDO-73004 
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Figure 13-60—Cross Section Drawing for Engine Generator Set Type CDO-73004 
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GREASE BEARING PLATE & GENER- 
ALOR ewes 
GREASE COVER : = ARMATURE THRU BOLT 

Ars — Prt Ge ~ 


\/a"% 3/8” AL LEN 


9 
BALL. BEARING IS PRESSED ON SHAFT WITH INCLOSED 
SIDE TOWARD ARMATURE. 
~ BEARING RACE 1S HELD STATIONARY BY PIN DRI-~ 
ix op screw THRU HOLE IN BEARING PLATE HUB AND INTO 
IN OUTER BEARING RACE. 


oa REPLACE ANY BRUSH 
-L} worm To ae°or Less 


~ CAUTION— 
WHEW FITTING BRUSHES USE SANDPAPER wiOER 
THAN BRUSH. 


TEST L. = ee 
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Figure 13-61—Generator Assembly and Care of Commutator and Brushes for Generator 
Type CDO-21547. A part of Engine Generator Type CDO-73004 
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Figure 13-62—Control and Generator Parts for Generator Type CDO-21647. A part of Engine 
Generator Type CDO-73004 
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Figure 13-63—Motor Generator Parts for Motor Generator Set Type CDO-21652 
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Figure 13-64—Motor-Generator Parts for Motor-Generator Set Type CDO-21648 
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OIL. PUMP ASSEMBLY 
MODEL -OTC. 


a ne TEES 

A CLOSE STUDY OF THE ACCOMPANYING SKETCH WILL ENABLE THE OFERATOR TO SE- 
COME THOROUGHLY ACQUAINTED WITH THE OPERATING PRINCIPLE OF THE OIL SYSTEM OF THE 
MODEL “O.T.C° ENGINE. PARTS ARE SHOWN IN EXACT RELATION TO THEIR POSITION IN THE ENGINE. 
OPEN ARROWS IN SKETCH INDICATE DIRECTION OF FLOW OF OIL. THROUGH PUMP TO CRANKSHAFT 
AND CONNECTING ROD BEARINGS ANO BY SPRAY TO OTHER MOVING PARTS. 


Oil. BAFFLE -CAST IN CRANKCASE KH) 


AFFLE PREVENTS OIL WHICH \A__¥ 
Pattee ease ON 
VENTILATOR SYSTEM aX 


CAMSHAFT ECCENTRIC 


cros TION OF 
co NAECT jG AOD 
ING HOW 1S FORCED 

TO CONNECTING ROD BEARING. 
AND SPRAYED TO CAMSHAPT 
ANDO OTHER WORKING PARTS. 
RONT. IN_ SEARIN 

OWING OIL GROOV 


CRANKSHAFT GEAR 


CRANKSHAFT GEAR NUT 


S 


Se 


OIL PUMP OUTLET TUBE 
TO FRONT MAIN BEARING 


OIL, PUMP BY-PASS PRESSURE 
RELIEF OPENING 


On. BASE 
OUTLET CHECK VALVE SEAT 


THE OILING SYSTEM 1S OPERATED BY A CAM FOLLOWER LEVER 
DRIVEN BY AN ECCENTRIC ON THE CAMSHAFT. THE OIL PUMF 
PUSH ROO OPERATING FROM THIS CAm FOLLOWER LEVER, 
WORKS THE PLUNGER OF THE OIL PUMP LOCATED IN THE 
BASE OR OIL RESERVOIR OF PLANT. 


THE OPERATION OF THE PUMP PROPER 15 AS FOLLOWS: 
THE PLUNGER SPRING LOCATED UNDER THE PLUNGER FORCES 
SAME TO (TS UP POSITION SUCKING OIL THROUGH THE INLET 
CHECK VALVE INTO THE PUMP. THIS SUCTION AT THE SAME 
TIME CLOSES THE OUTLET CHECK VALVE KEEPING OIL IN THE 
SYSTEM FROM RETURNING TO THE PUMP. ON THE DOWN STROKE 
OF THE PLUNGER, THE INLET CHECK VALVE 1S CLOSED AND 
THE OIL FORCED THROUGH THE OUTLET CHECK VALVE INTO 
THE PUMP OUTLET TUBES TO THE FRONT AND REAR CRANK: 
SHAFT BEARINGS. 


, 


OIL PUMP CAM FOLLOWER SHAFT 
Ol. PUMP CAM FOLLOWER 

RANK SHAFT 

CONNECTING ROD 


D HOLES i CRANK - 
eqs ks eam 
CONNECTING RODS. 


OIL PUMP PUSH ROD 


Ol, PUMP OUTLET TUBE-TO F 


MAIN BEARING 


OiL, PUMP BODY 


Ol, PUMP PLUNGER 
Ol. PUMP PLUNGER SPRING 


INLET CHECK VALVE SEAT 


Oi. PUMP SCREEN 


WHEN THE PRESSURE IN THE PUMP EXCEEDS APPROXIMATELY 
50 POUNDS, IT IS RELIEVED BY THE SPRING LOADED BY-PASS 
VALVE SHOWN IN SKETCH ASOVE. THIS EXCESS PRESSURE IN 
THE PUMP PORCES THE BALL CHECK IN THE BY-PASS PAST 
THE PRESSURE RELIEF OPENING, ALLOWING EXCESS O1 TO 
RETURN TO THE Of. BASE. ANY FOREIGN MATTER IN THE 
OlL IS PREVENTEO FROM ENTERING THE SYSTEM BY THE OL 
PUMP SCREEN WHICH ENCLOSES THE ENTIRE BOTTOM OF PUMP 


OIL FORCED TO THE MAIN BEARINGS ENTERS AT THE CENTER 
OR GROOVED SECTION OF BEARINGS. THIS GROOVE COINCIDES 

WITH THE DRILLED OPENINGS THROUGH THE CRANKSHAFT AND 
ALLOWS O11 TO BE FORCED THROUGH TO THE CONNECTING ROO 
BEARINGS. AT THIS POINT OIL 18 FORCED THROUGH THE CREV- 
ICES AT THE SIDES OF THE CONNECTING ROO BEARINGS ANDO |3 
SPRAYED TO THE CYLINDERS, CAMSHAFT AND OTHER PARTS. 


Figure 13-65—Oil Pump Assembly for Engine Generator Set Type CDO-73004 
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A. RENEWAL PARTS FOR TYPE CR MOTORS 


5-TYPE CR MOTORS 
FRAME XF-225 
2 H.P.—1425 R.P.M.—115/230 VOLTS—1 PHASE—25 CYCLES 
. S. O. 3. C. 4202 


82-TYPE CR MOTORS 
FRAME xF-225 

-2,.25/3 HP—1750 RPM 115/230 VOLTS I PHASE—5O/60 CYCLES 
S.0.3.C.-4209 
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Wersrincrousr Renewat Parts Data 


5 - TYPE CR MOTORS 
Frame #F-225 
2 HP - 1425 RPM - 115/230 Volts - 1 Phase - 25 Cycles 


S.0. 3-C-4202 


Md following is a list of the Renewal Parts and the minimum quantities of each that should be carried in stock. 
These are the parts most subject to wear in ordinary operation, and to damage or breakage due to possibie abnormal 
conditions, eae maintenance of such stock will minimize service interruptions caused by breakdowns, 


ORDER PARTS BY DESCRIPTION AND STYLE NUMBER AND GIVE COMPLETE NAME PLATE READING. 


Units in Use 
: No. Per Recommended 
Description of Part Style No, Unit _For Stock 
Armature Complete $.0. 3-C-4202 1 om 
Commutator 755875 1 8) 
Short Circutter 987467 1 0 
Spring 572899 1 ) 
Stator Coil - Nema #ANN L-384178 24 24 
Cut Winding Insulation - Class #1 
for above coil = = gaaeee 1 L 
Brush _ 970360 2 60 
Rocker Ring 755896 1 ) 
Rocker Ring only © 755620 1 0 
Brushholder 294156 2 1 
Brushholder Spring 770421 2 ae 
Front Bracket 768833 1 6) 
Front Ball Bearing 664648 1 1 
Front Cartridge 896271 a 6) 
Front Cartridge Cap 896270 a; 6) 
Rear Bracket 8.0. 3-C-4202 1 8) 
Rear Ball Bearing 664646 a. ai 
Rear Cartridge 896271 1 0 
Rear Cartridge Cap 896270 1 6) 
Parts indented are inoluded in the part under which they are indented 
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82 - TYPE CR MOTORS 
Frame #F-225 
2.25/53 HP - 1750 RPM - 115/230 Volts - 1 Phase - 50/60 Cycles 


8.0. 3-C-4209 


The following is a list of the Renewal Parts and the minimum quantities of each that should be carried in stock. 
These are the parts most subject to wear in ordinary operation, and to damage or breakage due to possible abnormal 
conditions. The maintenance of such stock will minimize service interruptions caused by breakdowns. © 


ORDER PARTS BY DESCRIPTION AND STYLE NUMBER AND GIVE COMPLETE NAME PLATE READING. 


Units in Use 
No. Per Recommended 
Description of Part Style No. _Unit.| _ For Stock 
Armature Complete $.0. 3-C-4209 1 y 
OCommutator 1134375 1 @) 
Short Circuiter 987471 1 0 
Spring 673180 1 @) 
Stator Coil - Nema #ANN L-304083 36 144 
Cut Winding Insulation - Class #1 
for above coil. see wars 1 4 
Brush | 1090819 4 1376 
Rocker Ring 1134381 1 0 
Rocker Ring only 1134380 1 0 
Brushholder 1134379 4 4 
Brushholder Spring 1124412 4 8 
Front Bracket 768833 1 0 
Front Ball Bearing 664648 1 6 
Front Cartridge 896271 1 ) 
Front Cartridge Cap 896270 1 0 
Rear Bracket 8.0. 3-C-4209 1 0 
Rear Ball Bearing 664646 4 6 
Rear Cartridge 896271 1 0. 
Rear Cartridge Cap 896270 1 ) 
°Undercut Mica 1/16" 
Parts indented are included in the part under which they are indented 
Page 2 
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B. PUSH BUTTON STATION PARTS 


19-223 


DESCRIPTION OF PART 


(Red e@eseeeeenenee 
Push Button Unit (125 Volt) (BIBOK os ieia'siasceiesce 


Stationary Part with CONECE CUB 66 s:s, oss 6: 0'se.0'0 sew ie's'e'e's:e'e 


(Re 
Plunger (Black... eseeeneeeeenea2en@ @aeeeeeeseeeaeaeneeeeceaeaeaeeene 


Plunger Spring....ssccee Clsceleweue oe revarere ae eocescccen 
Moving Contact......cccccscee eis lees aieoies aisieie'e'a Revere eee 
Moving Contact Spring. SSCS CEE EEHHEECBHEHEHEAOHOHBEE 


Receptacle (125 Volt ) with LAND 5:6 6'sie0-c-eiete ees 00 wciete eo 
Receptacle (250 Volt) with TAMD . 6 :6:sie's 6-060 0i0e o's 0% 016600 


lamp (125 Wolb\s. croc couad cadens eoacasecwaanemeseese 
Lamp (250 VOL) 55.556 Sie sielelerecorescata-sis's)o avasbie's staie'ere' ele viele 


Receptacle Without Lamp (125 Volt). ..ccccccccccccees 
Receptacle Without Jamp (250 VOLb) oid sees eas Se cassis 


Resistor Tube (125 M912) 536 Siesdeie:06 3:0 :0re aoe 60:6 0605060 aes 
Resistor Tube (250 NGUG) iid one obese wa ewe wea eeweedeas 


Receptacle without Lamp & Resistor Tubes (125 Volt). 
Receptacle without Lamp & Resistor Tubes (250 Volt). 
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NO.PER 
UNIT |STYLE NO. 


032 881 
032 888 


og2 oo 


032 860 
032 867 


032 855 
032 853 
032 85h 


032 914 
032 915 


822 314 
822 314 


032 861 
032 916 


032 921 
032 922 


072 548 
072 548 
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C, TYPE DN LINESTARTER, SIZE NO, 1 
Renewal Parts 


: 11-200-Si 
Starter No. ....... =~. ~. . | S#- 973893 | S# - 973894 
Motor- - - - © © 2 + 2 ee ee 60 Cy. — 25 Cy. 


Number 
Number of Poles ..+..... Four Four Per 
Line- 


starter 3 
poe DESCRIPTION OF PART Style Number of Part iS ‘ 
_ oO u 
3 
1 | Type Dn 140 Contactor. . 899 869 899 869 1 es 
1 | Type Dn 140 Contactor . . 968 147 # 968 147 ¥ 1 o 3 
1 Type Dn 120 Contactor. . Wale: tae wie hare 1 Hoon 
I | Type Dn 120 Contactor . deere st oases 1 ine tN Fe 
2 Armature Core ..... 899 841 899 B41 1 fee eed 
3 Cross Bar Complete. .. 899 838 899 838 1 ¢ 
4 Cross Bar. .... . 899 B34 899 834 1 sae es 
5 Moving Contact. ... 899 837 899 837 y Monae 18s 
6 Contact Spring. ... 899 835 899 835 y 4d oo& 
7 Moving Contact See as 
Support ....-.ee 899 836 899 836 4 OS 
8 Arc Box with Station- Pp o & 
ary Contact ...... 899 833 899 833 1 eo Pee 
Stationary Contacts . 899 826 899 826 8 a 2 8 
Washer Head Screw. . 665 052 665 052 8 Hoe 
Arc Box Only ... . | 1.016 994 1 016 994 1 pa ae 
Armature Stop ..... 899 844 899 B44 1 | ee 
Armature Guide. .... 899 842 899 B42. 2 P Oo 4 
Armature Guide Holder . 809 843 899 843 1 G. koh ee 
Stationary Core... . 899 840 899 B40 1 Eek 
Shading Coil. . ‘ 899 839 899 839 1 qian 
Mounting Base ..... 968 168 968 168 1 eet” Say 
Base Insulation... . 899 828 899 828 1 Se eae e 
Operating Coil. . EN 2s 966 730 966 731 1 rm 5 8 
Pype L-42 Electrical a eg 
Interlock ........ 899 851 899 851 1 Op as es 
Moving Contact. .... 899 850 899 850 1 oC a. 
Stationary Contact... 899 849 899 Big 2 oe 
Contact Spring. .... 899 845 899 BAS 1 i ee 
Push Rod. ......-. 899 848 899 848 1 wR UO oD 
BES6s2 2. Ss ce ae Seas 899 B47 899 B47 2 ia) ie 
Type MW Thermal, is ee 
Overload Relay. ..... 972 879(1 972 879(1) 2 oo 
Reset Push Rod. .... 899 862/1 899 862(1) 2 Go Es 
Push Rod Spring... . 899 855(1 899 855(1) 2 oe 
Heater for 110 V.-BF 40 . | 1 040 590 O40 590(1) 2 pow 
Heater for 220 V.-BI 21. 966 496 966 496(1) a] 
Terminal Block. ..... 899 870 899 870 1 A. 
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Bulletin No, 116-B 


D Parts and Adjustment for 


ZENITH CARBURETOR MODEL R20T 


The operation of this carburetor is shown in the 
accompanying illustration. This shows the principal 
jets. The idling jet CNo. 5) measures the fuel for 
idling speeds. The air for idling is regulated by the 
idling adjusting needle. 


This idling system functions only when the throttle 
plate is almost closed, causing a very strong suction 
on the priming hole at the edge of the throttle plate. 


The compensating jet CNo. 1) is the source of fuel 
supply to the idling jet and as the throttle plate is 
opened to permit higher engine speeds, the fuel from 
the compensating jet flows out through the main 
discharge tube (No. 2). This flow remains constant, 
even though engine speeds increase, due to the ad- 
mission of air through ventilation channel. 


The main jet, CNo. 3), is the high speed jet and 
exerts its greatest influence at higher engine speeds. 
It is an indirect suction jet but its flow increases 
with the flow of air. Its size is determined to give 
economical operation. Combining the characteristics 
of this jet with those of the compensating jet, you ob- 
tain a correctly proportioned mixture. The Venturi, 
No. 4, is the air metering nozzle and determines 


the maximum volume which may be passed through 


the carburetor. 


To adjust the idle set stop screw on stop lever so 


that engine will run sufficiently fast to keep it from 
stalling. Turn in or out on idling adjusting needle 
until engine hits: evenly, and without rolling or 
skipping. Then back off on stop screw until desired 
engine speed is obtained. 


During the latter operation it sometimes happens 
that the idling needle valve can be opened a trifle, 
as the nearer the throttle plate is to the closed 
position, the greater the suction on the idle jet. The 
correct idling adjustment is usually found when the 
idling needle valve is between 1 and 3 turns. A good 
starting point is 114 turns open. 


The R20M carburetor is equipped with a drain 
pickup tube. This tube extends to the extreme 
bottom of the air intake and through channels has 
an opening just above the throttle plate. The pickup 
operates as soon as the motor is started, due to 
suction created by the motor and putting a suction 
on the suction jet located at the edge of the throttle 
plate. The pickup tube “picks up” any gasoline 
that has accumulated at the bottom of the air in- 
take due to manifold condensation, over choking, 
etc, 

Note: If carburetor is fitted with a Main Jet Ad- 
justment the mixture is made lean by turning the 
adjustment clockwise and rich by turning counter 
clockwise. 
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D Parts for Model R20T Zenith Carburetors 


Section XIV 


R20T 


B1866x1 
B1867x1 
CT68-2 
T56-4 
T564 
T56-14 
T56-28 
T56-24 
C52-1 
T41-10 
D8676 
CT91-1 

, TIIB6-7 
D2454 
T1810-8 
D8816 
C46-25 
C111-9 
C81-2 
Cl21-14 
D8174 
D8175 
D8s76 


June, 1937 


R20T R20T R20T 
Upper body assembly.............-.. 2200s eee ee eee $3.00 25 D853 Venturi (specify size)... .. 222. eee ee eee $ 1.10 
Fuel bow! assembly .. 8,00 26 D8457 Throttle plate 50 
Throttle stop lever taper pin... ..........-0-0--00 200s 05 ‘27 D8460 Throttle stop lever.......... 0. cece eee ene teens 25 
Compensator jet washer... ........ 0000. s eee ee ee eee 05 28 D8810 Air shutter.............. 0. ccc eee eee 125 
Main jet washer is 05 29 D8466 Air shutter shaft AO 
Lower plug washer... .... 00... cece eee ee eee eee eee 05 30 ©=69D8#09 ~—s- Bowl to body gasket.......-.......2.-- Bids dadtilminten a Sang 10 
Fuel valve seat washef............. 2.0002 ec cca ee ee ee 06 31. -D&8469 - Main jet (specify size)-..... 0... e eee eee 5 
Idle adjusting channel screw washer. . 05 32 08472 ~~ Airshutter plate screw...........-.-.--2.-22 000 eres 05 
Compensator jet (specify size)............-.... 0.020. 85 33  D&8472 Throttle plate screw........0.0.. 2. ccc ee ee eee ee 06 
Assembly serew lockwasher.........-... 20000 cece eens 05 34 CR22-1 Air shutter plate screw lockwasher................... 05 
Idle adjusting channel screw (blank).................- 30 85 CR22-1 Throttle plate screw lockwasher...............0..0005 05 
Overflow plug (14" pipe thds.).................--0005 10 36 D&8462 Throttle shaft 26 
Throttle plate adjusting screw z 05 37. D8605 Air shutter lever spring 05 
Adjusting screw spring...............20.0 20008 < 10 38 T22S8 Throttle lever clamp nut..... 05 
Assembly screw........0... 00000 eee ee siSiscebu-an oe oe 05 39 T45-8 Clamp nut lockwasher .05 
Idle jet (specify size)... . feces 60 40 72288 _ Air shutter lever clamp nut. . 05 
Idling adjusting serew......... 30 41 T4538 Clamp nut lockwasher.... 0060... ee eee ee ene 105 
Idling adjusting screw spring... 10 D2888 Main jet adjustment—Not ilustrated............ ceoe L285 
Fuel valve and seat assembly, .. -60 CR134-4 Throttle lever swivel (not i!lustrated).........-..... «. 20 
Float Azle .10 CT52-1 Swivel washer (not illustrated)...............--...... 05 
Throttle lever 15 D1134 = Swivel screw (not illustrated............ 0.0.0 0e ee eeee 05 
Air shutter lever. . 25 Al R20T carburetors are tagged with a round identiftcation plate. Please 
Float assembly......... eadiedien 65 specify numbers listed thereon on orders when ordering parts. 


ZENITH CARBURETOR COMPANY 


696 HART AVENUE 


SUBSIDIARY OF BENDIX AVIATION CORPORATION 


Manufacturers of Zenith Carburetors and Filters 
DETROIT, MICHIGAN 


Prices subject to change without notice 


THIS BULLETIN. SUPERSEDES BULLETIN No. 116-A OF APRIL, 1936 
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Figure 13-26—Average Frequency Calibration Curve of Master Oscillator, intermediate Frequency 
Transmitter Type CAY-52119, Controls A and B (Curve 236830) 


Figure 13-27—Average Frequency Calibration Curve of Power Amplifier, Intermediate Frequency 
Transmitter Type CAY-52119, Controls C and D (Curve 264441) 
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librat 
Transmitter Type CAY-52120, Controls A and B (Curve 23683!) 


High Frequency 
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ion Curve of Master Osc 


-28—Average Frequency Ca 


Figure 13 


igh Frequency 


ion Curve of Doubler it, H 
52120 Controls C and D (Curve 236832) 
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Figure 13-30—Average Frequency Calibration Curve Intermediate Amplifier, High Frequency 
Transmitter, Type CAY-52120, Controls E and F (Curve 236833) 


Figure 13-31—Average Frequency Calibration Curve Power Amplifier, High Frequency Transmitter, 
Type CAY-52120, Control G (Curve 236834) 
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